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A split-second lost in the pits can cost you the race. 
Thats why top racing teams choose Craftsman tools. 
ause to hear it from the winning crews for legends like 
Foyt, Petty, Rahal, Andretti, Elliott and Force, if you're 


going to run with anything less than the best, you may 
as well not even show up at all. 


1600 hand tools. Made in America. Guaranteed 
forever. Craftsman, the only tools with the mettle to be the 
official tools R’, NHRA and IND acing. Only at Sears. 
Bringing Ame best to you. 
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Astronomers throughout the world are poised to watch as a 
speeding comet crashes into Jupiter this month with the force 
of 50 million atomic bombs. The event will mark the first 
time in recorded history that anyone has seen a comet collide 
with o planet. 


THE Grease Or THe Desa 
46 

Will ecologically minded motorists be driving fuetefficient, 
deon-buming diesels in the future? European makers say yes 
ond proffer a tantalizing array of "green" concept cars on 
this year’s auto show circuit. 


Paner Dicrmai 

$2 

The biggest technology show on earth is also one of the 
strangest. Improbably enough, a drab site in northern Ger- 
mony has emerged as a bridge between the info-ich in the 
West and the info-poor in the East. 


Dorwurory By THe Dump 
58 


Whot may be the world’s most environmentally progressive cok 
lege dormitory is next to a garbage dump. Theoretically, the 
students don’t odd to the trash. But then there's the pizza. 


Neon Meets hs 
Compermon 


60 

A small cor with huggable styling, Chrysler’s Dodge/Ply- 

mouth Neon is the latest attempt to redefine the state of the 

art in entrydevel cars. We test this engaging contender 

against the Honda Civic, Mercury Tracer, Saturn SL2, and 
Volkswagen Golf III. 


The oncescomed sneaker has evolved into a bewil- 
2 dering array of specialized athletic shoes. Has this 
! Tubbersoled shoe become the most carefully engi- 


DE -  neered device ever wrapped around a foot, or is the 
LU | eem 
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When Wors 
CoLupe 


pacecrafts Galileo, Voyager 2, 

Ulysses, and the Hubble Space 

Telescope are watching and listen- 
ing. Virtually every terrestrial obser- 
vatory is similarly trained upon the 
largest planet in our solar system, in 
anticipation of a once-in-a-century 
event. On July 16, a string of come- 
tary fragments—collectively known as 
Shoemaker-Levy 9—is capectol to 
plummet into the thick, — 
gaseous atmosphere of 
Jupiter at 130,000 miles 
per hour. With a force that 
far surpasses that of all the 
nuclear weapons on Earth, 
the impact is sure to be cat- 
aclysmic. Fireballs, celes- 
tial storms, and glowing 
dust clouds are all in the 
offing, according to super- 
computer models and sci- 
entific opinion. 

More than a thousand 
times larger than our own 
planet, Jupiter is unlikely 
to be devastated by the col- 
lision. Were Shoemaker- 
Levy 9 to crash into Earth, 
destruction of life as we know it would 
be a certainty, according to the hus- 
band and wife astronomers who dis- 
covered the comet. Indeed, the occa- 
sion of Shoemaker-Levy's impact with 
Jupiter raises again the theory, which 
is gaining wider acceptance amongst 
once-skeptical scientists, that an as- 
teroid or comet crash off the Yucatan 
Peninsula in Mexico wiped out the di- 
nosaurs some 65 million years ago. 

The series of impacts is expected to 
last about six days. It's unlikely that 
amateur astronomers will be able to 
see the direct impacts, since it is pre- 
sumed they will occur on the planet's 
far side. There may be some reflec- 
tions of explosions and gaseous erup- 
tions from one or more of Jupiter's 
moons, however. So if you have a tele- 
scope, start aiming. 

Scientists are sure to learn much 
about Jupiter and the nature of comets 
from this historic event. But one of the 
most exciting things about Shoemak- 
er-Levy 9 is that no one really knows 
what is going to happen.“We have ab- 
solutely no precedent for this event in 
human experience," says one scientist. 

The Planetary Society of Pasadena, 
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Calif., has organized Jupiter Watch '94 
and plans a host of activities in July to 
link the public with scientists and ob- 
servatories and amateur astronomers. 
You can call the Planetary Society free 
at 1-800-9-WORLDS for more infor- 
mation, including a $3-per-call hot-line 
phone number and on-line computer 
service access. Meanwhile, our cover 
story this month by freelance writer 
David Graham gives you the inside 
story on Shoemaker-Levy 9's immi- 
nent rendezvous with Jupiter. 


nother collision of sorts—this 
A: cultural—took place recently 
in Hannover, Germany, where 
contributing editor Chris O'Malley 
was on hand for Cebit, unquestionably 
the world's largest vechnelogy trade 


O'Malley at Cebit, which is part stock market, part flea market. 


fair, and arguably the weirdest. With 
the industrial West meeting the newly 
capitalist East in the context of com- 
puters and all things digital, O'Malley 
came away from Cebit with a truly 
global view of the information age. 
The prognosis: The future is yet to 
come. “Many of the hot-button issues 
in the United States and Japan are 
only lukewarm here," O'Malley re- 
ports. *Don't even mention the infor- 
mation highway here. The abstract is 
very hard to sell." 

But not so in Monterey, Calif., 
where contributor Joe Hutsko checked 
in on the annual Technology, Enter- 
tainment, and Design conference. The 
TED conference is limited to a very se- 
lect 600. If Cebit is the crossroads of 
the info-rich and the info-poor, TED is 
the summit meeting of the info-ty- 
coons. I think you'll find the contrast 
interesting and entertaining. 
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Not just big, but full, rich, and incredibly 
lifelike. You literally have to hear the Bose® Wave® 
radio to believe it. The secret of its extraordinary 
sound is the patented acoustic waveguide speaker. 
It amplifies and enriches, producing natural, lifelike 
sound from a radio small enough to fit anywhere. 

The Wave® radio is designed for convenience 
as well as great sound. There’s a handy remote 
control, pre-set buttons for your favorite stations, 
and many other features. You can even connect it 
to a portable CD or cassette player to enjoy your 
favorite music. 


Don't look for the Wave® radio in stores; it’s 
available directly from Bose. Simply call the toll- 
free number or send the coupon below to receive 
a complete information kit or to try out the Wave® 
radio in your home for fourteen days, satisfaction 
guaranteed. Otherwise, just return it for a full 
refund of the purchase price. 

Only Bose offers all this advanced technology 
for just $349. Call 1-800-845-BOSE, ext. R48, or 


send the coupon today. 
MISE 


And learn all about a 
small wonder. Better sound through research. 


Call 1-800-845-BOSE, ext. R48. 


STATE zP 


TELEPHONE — 


Or mail ta: Bose Corporation, Dept. CDD-R48, The Mount 


ingham, MA 01701-9168. 


TALK BACK 


CHUNNEL QUESTIONS 


y are there customs stations at 

the Chunnel's terminals [*Greet- 

ings from the Chunnel," May]? Didn't 

the European Common Market do 

away with customs duties among 
members? 

Charles E. Stanford 

Liverpool, N.Y. 


D: Great Britain and France have 

agreements with forces such as NA- 

TO for the use of the Chunnel for 
weapons and troop transport? 

Adam Granoff 

Parsippany, N.J. 


At this time, says Eurotunnel official 
Allyson Andrews, tunnel operators are 
considering establishing two lanes of 
traffic through customs stations: one 
would be for those who have European 
Common Market passports and anoth- 
er would be used for everyone else. But 
the stations will also function as secu- 
rity checkpoints, she explains, so every- 
one must pass through them. Andrews 
declined to comment on potential use 
of the Chunnel for military purposes. 
—Judith Anne Gunther 


EARLIER 
TRACTION CONTROL 


MW may have introduced modern 

traction control in 1987, as you as- 

sert in “Controlling Traction” [April]. 

But my 1972 Buick Riviera had a form 
of traction control called Max Trac. 

Robert G. Green 

Helena, Mont. 


Buick deserves the credit for an earlier 
traction-control system, which was 
available on the 1972 Riviera and 
Electra. To detect skidding, Max Trac 
compared rear-wheel speed, deduced 
from the speedometer, with front-wheel 
speed, determined from the disc brake. 
To counteract skidding, the system re- 
duced power by pulsing an ignition in- 
terrupt. Max Trac was discontinued 
because interrupting the ignition 
raised the car's emissions—a problem 
today's systems avoid by controlling 
the air/fuel mixture and using a cata- 
lyst.—Dan McCosh 


Nurs ABour 
Knot THEORY 


'he Ties That Bind" [May] was a fas- 
cinating look at a little-known 
branch of mathematics that could ex- 
pand our knowledge and improve our 
futures. It held me captive from begin- 
ning to end. Let's have more such arti- 
cles on other scientific specialties in 
POPULAR SCIENCE. 
Leonard Krauss 
Carmichael, Calif. 


Auve Anp Wen... 


ts true that Schweizer Aircraft's last 
production sailplane was built in 
1983 [“Form Still Follows Function,” 
May]. However, the company and its 
employees are still staunch supporters 
of, and are actively involved in, power- 
less flight. Schweizer continues to 
manufacture a diverse line of aircraft 
and aviation products based on a 
sailplane heritage—including the Ag- 
Cat agricultural aircraft, the 300C he- 
licopter, and the sophisticated 2-37A 
reconnaissance aircraft. These are 
used by the U.S. Coast Guard and oth- 
ers as drug interdiction and surveil- 
lance aircraft. 
Rocky G. Peters 
Barbara J. Tweedt 
Schweizer Aircraft Corp. 
Elmira, N.Y. 


Waste Nor 


he energy wasted to power the laser 
light on top of the Luxor Hotel is ob- 
scene [“Now Playing in the Virtual 
World,” April]. When will the people 
with the big bucks start saving our en- 
vironment, to make the world better 
for everyone, rather than just lining 
their pocketbooks? 
Edward V. Benvenuti 
Hamilton, Ont., Canada 


Where To Finp 
THE FREEBIES 


in “The Complete Survival Guide to 
the Information Highway" [May], 
you failed to list universities among 
the free providers of information ser- 
vices. Many universities and public re- 
search facilities provide free access to 
the Internet for students, faculty, and 
sometimes for alumni. 
Christopher M. Thomas 
Centerville, Ohio 


Address your letters to Readers Talk Back, POPULAR Science, 2 Park Ave., New York, N.Y. 10016; fax them to 212-481-8062; 
or send electronic mail to our CompuServe account number, 75140,1732. The letters may be edited for space and clarity. Due 
to the volume of mail, we regret that we cannot answer unpublished letters. 
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FORD F-SERIES. 
THE BEST NEVER REST. 
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Vi Da cy - 
The all-new POWER STROKE"'7.3L Ford continues to be a safety leader A redesigned rear seat improves 
DI turbo diesel outpowers the rest.” with a new standard driver's airbag." legroom and comfort. 


“Available on models over 8,500 Ibs. GVWR. **Available on models under 8,500 Ibs. GVWR. Always wear your safety belt. Free 24-hour Roadside Assistance. 3 years/36,000 miles. See dealer for details. 


2th 


Does the thought of adding 1 4/9 and 
5 1/7 give you or your child fraction- 
phobia? Sharp's EL-E300 calculator 
may help. It displays fractions and 
equations, including exponents and 
Y radicals, as you would write them 
out, and it can step you through 
the phases of solving the equo- 
tion, such as finding the com- 
mon denominator. The an- 

swer is displayed as a mixed 

or regular fraction, or in dec- 
imal form. Price: $60. 


ENGINEERED 
LUCK 


In nature, a fourdeaf clover appears in 
only one out of every 1,000 dover 
plants. No wonder it’s considered 
lucky. But thanks to crossbreeding by 
the University of Florida's David Wof- 
ford, good luck can come in bunches. 
The plants ore now being marketed; 
coll 1-800-BIGLUCK. A three- 

pound pot costs $21. 


v DESERTOX 


CRASH CUSHION 


Taking the bend out of fender-benders for off-road vehicles, the DesertOx grille from 
Holland replaces more traditional impact bars. It blends flexible polyurethane injec- 
tion-molded plastic with a steel frame mounted on energy-obsorbing brackets. The 
softtouch plastic is designed to allow the resilient bumper to withstand impact and 
return to its original shape without damage. It's available dealer installed. 


TOTABLE STOVE 


Designed for backpackers, this collapsible camp stove unfolds to create o griddle, stove, grill, 
or boiling pot. Because the stove's shape transfers most of the heat to the food, only a small 
‘amount of wood chips or charcoal briquettes is needed. Made of stainless steel, the Pack-lite 
Plus weighs 40 ounces, measures 6 by 6 by 1.25 inches for storage, and costs about $80. 
Pyromid Inc., 3292 S. Highway 97, Redmond OR 97756-9501. 
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WHATS NEW — 


eg 


FLYING IN 
CIRCLES 


International Formula One airplanes 
exceed speeds of 240 mph as they 
race around a three-mile oval 35 feet 
above the ground. The circuit is also m 
drawing large crowds this year with a 
“time to climb” test of ascent 
speeds. All the planes use the same 
100-hp engine and major dimensions 
to keep competition costs under con- 
trol. Pilots Bruce Bohannon and Jim 
Miller built the Pushy Galore 

(right) racer with a reor 
pusher-propeller 

design. 


| | 
Mans OR BUST 
| This 22-pound rover, part of the Mors Pathfinder Project, is designed to travel to Mars aboard a 
Delta rocket, arriving at the red planet in July 1997. The rover will be directed by on Earth- 
based controller. Powered by a combination of batteries and solar cells, the 

rover will take images of its surroundings and study the soil 

and nearby rocks. It is being developed at the 
Jet Propulsion Laboratory in 
Pasadena, Calif. 


SOLAR PANEL 


STEVE STANKIEWICZ 


The two-ton Flore Genesis observato- 
ry is the most powerful solar tele- 
scope ever flown. To be lifted 
125,000 feet by a helium balloon 
this December, it will hover above the 
South Pole, mapping magnetic fields 
on the sun’s surface. The maps may 
help scientists learn what causes so- 
lar flares, violent bursts of energy 
that can disrupt communications. 


THROUGH THE 
: LOOKING GLASSES 


The price of head-mounted, virtuakteality systems continues 
to drop. The VFX1 from Forte Technologies, Rochester, N.Y., 


costs less than $1,000. It uses two color, medium-esolution Ka is Ford’s monosyllabic name for its mini car. A little more than 11 feet long, 
(428- by 244-pixel) Epson LCDs. The head-tracking system the Ka is designed to have the comfort and crash protection of a larger vehicle. 
simulates pitch, roll, ond yaw. The VFX1's stereo head- Engines possible for the four-seater include the Australian Orbital two-stroke ond 
phones support 3-D sound. The headset plugs into a TV or Ford's new all.alloy Sigma powerplant. The Ka is scheduled to be introduced as a 
VGA card with an adaptor. 1996 model for the European market. 
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SPEEDY 


The Escapade Performer clear-bottom boat not only lets you peer to the ocean be- 
low, it can get you to your desired viewing site...fast. An underhull molded entirely 
of dear, highrimpact acrylics (partially painted to give the feel of a solid floor) elim- 
inates leaks that can plague windows in conventional glass-bottom boats. The 
model 1125 PR, with a 25-hp gas engine, hits 30 mph. Price: $8,000. Crystal 
Boats, 23316A S. Normandie Ave., Torrance CA 90502. 


ENERGY SAVER 


Northgate's Elegance P100-£S is the first PC to 
use the 100-MHz version of Intel’s speedy Pen- 
tium chip and conform to the EPA's Energy Stor 
efficiency guidelines for saving electricity. The E+ 
egonce model is available directly from North- 
gate (800-548-1993) in several different con- 
figurations. Price not yet available. 


xd | | 
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> STABLE CHOPPER 
The two-seat Modulo cyde-cor combines the open-air kicks of 
a motorbike with the stability of a three-wheeler. The Italian tricycle is 
powered by a BMW 750«c threecylinder engine. With fuel injection and 
water cooling, it develops 75 hp. This gives the 860-pound vehicle a 125- 
mph top speed, with acceleration said to match that of a typical high-perfor- 
mance twoliter sedan. 


TRAFFIC BUSTER 


Thumb your nose at the gridlocked cars: Cannondale’s C2000 is an elite city bicy- 
de for the commuter. It's equipped with a suspension fork and seatpost to absorb 
road shocks, and a lighting generator is built into the front hub. The politically cor- 
rect, biodegradable wooden fenders are crafted in Denmark. Price: $1,700. Can- 
nondole, Box 122, Georgetown CT 06829. 


Divelrocker, a submersible computer, 
simplifies dive mission supervision 
through an acoustic modem that en- 
ables wireless communications with 
other computers above and below 
the water. A pressure gauge, depth 
and decompression meter, sonar 
transponder, composs, ond watch are 
also part of this alkinrone diving aid. 
Price: $3,910. Desert Star Systems, 
8077 Peppertree Rd., Dublin CA 
94568. 


ACCURATE 
THERMOSTAT 


The Honeywell T4800 thermostat for 
electric baseboard heaters ond fan- 
forced units uses electric-switch tech- 
nology to keep temperatures within 
1°F of the set point. This improves 
comfort and saves energy better thon 
the older bimetal thermostats, which 
permit indoor temperature swings of 
up to 5°F because they take longer to 
respond. Cost: $84. 


approximately $76 to $150. 


Instead of using conventional valves with rubber seals, Price 
Pfister's new line of single-control faucets features a compact ce- 
ramic disc valve that is so durable, claims the company, it will lost 80 

years. Available in a variety of styles and finishes, the foucets cost from N 


With the 316i, BMW enters the compact car arena with o distinct flourish. Nominally a 3-Series body with about nine inches re- 
moved from the rear, the 316i hatchback retains the rear-wheel drive layout of its larger brethren and produces 101 hp from its 
1.6Hiter fourcylinder engine. A 1.6iter version with a higher level of standard equipment will be sold here in 1995. Expect 
prices to begin in the mid $20s. 


Would-be artists may appreciate Dab- 
bler, a drawing program from Fractal 
Design Corp. that not only gives you 
the tools you need to begin sketching 
by computer but also teaches you 
how to draw. It includes on-screen 
lessons and a how-to-draw manual. 
The software runs on Macintosh or 
Windows PCs and lists for $99. 


‘An MIT expert in aerodynamics has 
put dimples on baseball bats—and 
that may put extra zip into your 
swing. As with golf balls, the reces- 
y sions reduce drag by causing turbu- 
N lence. MIT's Jeffrey DiTullio (pictured) 
è says the dimples add about 5 percent 
è to the speed of a bat—and 10 to 
Y 15 feet to a fly ball, maybe enough 
NX 1o dear the fence. 
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ELECTRONIC 
CONTROL 


For 
FRIENDLIER 
AIR 


Gos stations tend to smell like gaso- 
line, naturally. But this pump nozzle, 
the Turbo 1 from OPW Fueling Com- 
ponents in Cincinnati, Ohio, is de- 
signed to freshen things up and 
fight pollution. The vacuumrassist- 
ed system pulls vapors out of the 
cor at fil-up and freights them 
into an underground storage 
tank. Some 4,800 have ak 
ready been installed by 

British Petroleum in 
Ohio stations. 


GENERATION X-MOBILE 


Yes, its purple, a color Hyundai says reflects the youthful car buyers that the Accent — | 
show car is expected to attract. The subcompact, which Hyundai says closely re- 
sembles a new car it plans to introduce next year, comes with a 1.54iter engine, 
dual air bags, antilock brakes, and a fourspeed automatic transmission. 


This fullsize tandem bicycle fits in your trunk or closet and can even be checked as baggage on a plone. The eightfoot TriFrame 
Tondem has three separate frame sections that fold like a Z. When the front section is folded right to the center and the reor 
section left to the center, the bike measures three by three by one feet. Safety locks keep the bike from folding while it is in 
use. Price: $1,995. Montague Corp., 432 Columbia St., Cambridge MA 02140. 


p 
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ALL-IN-ONE — 
ENTERTAINER 


Put a 14-inch color TV, VCR, radio, 
and CD and cassette players into 
one unit and you have the new 
Panasonic Yokubariko (Japanese 
for multitalented fellow) 2-Shot. 
And, of course, it comes with o re- 
mote control. This one-stop enter- 
tainment package is only available No-scRATCH 
in Japan and sells for about $1,400. De Walt’s Random Orbit Palm Sander features a mechanism that rotates the pad 
at a constant speed whether or not the unit is touching the workpiece. As a result, 
the pad won't gouge or jump when placed on the workpiece. The 2.0-ampere 


sander is equipped with a dust-collection system that captures up to 80 percent of 
the sawdust. Price: about $85. 
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Want to temporarily convert your pickup info a miniature 
dump truck? The $350 Loadhandler LH 1000 is a con- 

veyor belt that attaches to the pickup truck bed, enabling 
you to unload as much as 3,000 pounds of sand, gravel, 
or other cargo by turning a hand crank. It comes in sever- 
al sizes and can be installed in minutes. Loadhandler In- 

dustries Inc., 3499 Grand Ave., Neville Island PA 15225. 


PERSONAL 
AIR FILTER 


Sensitive to air quality, but still want 
to jog, bike, or ride your motorcycle? 
You can improve your air supply with 

Greenscreen masks, which are 
equipped with replaceable filters that 
trop dust, pollutants, ond allergy-caus- 
ing particles. One version is even dis- 
guised as a cowboy bandana. Price: 
from $9 to $30. MDC, 6520 Califor- 
nia St., Son Francisco CA 94121. 


“LILLA 


VIDEO CD SYSTEM 


Panosonic has introduced in Japan its first Video CD ployer in the form of a mini- 
component stereo system. The SC-VC 10 includes a tape deck, amplifier, and 
speakers. It sells for about $1,100 (TV not induded) —about twice the price of a 
comparable minicomponent system with an audio-only CD player. Panasonic ex- 
pects to debut the system, with music videos and travelogs available, here this fall 
under the Technics brand name. 


SPORTY, LIGHT, SHORT 
SLK, in the lexicon of Mercedes-Benz, means sportlich (sporty), leicht (light), and 
kurz (short). The German automaker unveiled the concept roadster recently to 
show the likely shape of future convertible models. Aerodynamic roll bars behind 
the red leather seats, combined with a sturdy windshield frame, give the SLK sofe- 
ty protection. A production version of the cor could be on the market by 1997. 


HiGH-CAPACITY 
CARD 


Boasting the highest capacity to date for a hard disk 
drive on a PC card, the Viper 170 from Intégral Pe- 
ripherals delivers 170 megabytes of storage space 
on a Type Ill PCMCIA card. The drive is intended 
primarily for use with portable PCs and con sus- 
tain a shock of 750 g's, according to the 
company. Price: $649. 
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Call 1-800-950-2438 for a brochure. 
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Lord Vader is a trademark of Lucasfilm Ltd. 


“Lord Vader, your car 


| 


Introducing the new Impala SS. 
e it's the impolite rumble of the specially tuned 260-HP LT1 


engine. Or the totally indiscreet 17-inch BFGoodrich Comp T/As 
d 5-spoke aluminum wheels. Or the conspicuous 


act that you have just three color choices: 


May 


on custom-design 
lack of chrome. Or the 
black, black or black. 


Whatever it is about the new Impala SS, | 
el we owe you a few frie 


"fore you even think 


about buying one, we ndly words of 


advice: this is not a car for those who prefer to arrive unnotice 


Are you sure you can live with that? 


IMPALA SS £4 27 GENUINE CHEVROLET" 


This artificial reef has openings and a textured surface that 
attract coral, fish, and other marine life. The fourfoothigh 
Reef Ball, designed by the Reef Ball Development Group 
of Doraville, Go., is made by pouring concrete between a 
fiberglass mold and an inflatable bladder; removable, odd- 
ly shaped balls placed between the two skins create holes. 
Floated to its deployment site, the reef slowly sinks when 
its bladder is deflated. It can be used to create a dive site 
or bolster on ailing natural reef. 


Winp AT 
YOUR HIP 
Windsurfing on land? Sort of. 


Bodisoil combines a two-wheeled 


Color has finally come to pen tablets with Toshiba's Dynapad T200CS. The unit's scooter with a flexible sail attached 


9.5-inch dualscan color screen is supported by a graphics accelerator for better per- to the rider's body. Most land- 
formance. The 4.4-pound unit is powered by a lithium-ion battery for three to six based sailing vehicles require three 
hours of use. Price: $3,299. wheels, but the company claims 


you'll quickly learn how to stay 
stable at 20 to 35 miles per hour. 
Price: $2,390. Bodisail, Box 
34366, Station D, Vancouver, B.C. 
V6J 4P3, Canada. 


SHAPELY CAVALIER 


Chevrolet's Cavalier, essentially unchanged since its 1982 
introduction, gets a shapely new skin for 1995. Two 
inches shorter overall than the 1994 model, 
it rides on a two-inch wider track, with 
a threeinch longer wheelbase and 
more interior space. A 2.2-iter 
120-hp 4-cylinder engine remains 
standard, as are dual air bags and 
ABS. Prices are not yet set. 


The 1995 Geo Metro sedan sports new 
curves outside and larger dimen- 
sions for a roomier interior. A 
1.34iter four with 70 hp ot 
7,000 rpm provides more pow- 
er than last year's onediter four- 
banger. Suspension is Macpher- 
son strut front and rear, with 
stabilizer bars for improved han- 
dling. Prices have not yet been 
announced. 
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SCIENCE 
TECHNOLOGY 


MEDICINE 


Tue Race To 
SYNTHESIZE TAXOL 


ozens of research teams 
laround the world have la- 
bored for more than a decade 
to synthesize the drug taxol, used to 
treat ovarian cancer and other dis- 
eases. In a photo finish, two of the 
teams have finally devised methods 
for making the drug in the laboratory. 

Taxol's molecule is a notoriously 
challenging one to build. Its core con- 
sists of four carbon rings that are 
joined to form a cup. A team led by 

. Robert Holton of Florida State Univer- 

sity in Tallahassee won the race to 
synthesize the molecule by building 
the largest carbon ring out of a cam- 
phor molecule. To this ring, Holton's 
team attached the other three rings 
and the clumps of atoms that hang 
from the central cup structure. 

Just after the Florida group report- 
ed its findings, a team of chemists led 
by K.C. Nicolaou at The Scripps Re- 
search Institute in La Jolla, Calif., de- 
vised another method for making tax- 


INVENTION 


Chemical synthesis of the taxol 
molecule could lead to new carcer cures. 


ol. The Scripps scientists built two & 
carbon rings and chemically fused E 
them to form the foundation of the £ 
molecule. i 

Neither synthesis method is practi- £ 
cal for the mass production of taxol, £ 
however. First found in the bark of $ 
the scarce Pacific yew tree, the drug is ? 
currently extracted from the needles 3 
of the English yew, which provide a i 
renewable supply of taxol. r 

The main reason for synthesizing 2 
taxol is so that researchers can design 
derivatives that are superior to the 
natural molecule. These derivatives 
might, for example, have fewer side 
effects. ^Our hope is to produce a sim- 
pler molecule that mimics taxol's bio- 
logical activity," says Nicolaou. 


Upwarp 
MoniurY 


ave you ever wanted to 

scale walls like Spider- 

man in the comics? Ross 
Meyer, an engineer at Los 
Alamos National Laboratory in 
New Mexico, could grant your 
wish. But you'll have to stick 
to metal structures, literally, be- 
cause Meyer's patented climb- 
ing devices rely on magnetic 
attraction. 

The powerful grippers are 
made from rare-earth materials 
that were originally developed 

È to shrink the size of automo- 

Š bile starter motors. Each of the 
5 two-pound devices is about the 
È size of a cigarette package, 

3 but half as thick. 
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Originally designed for the 
Department of Defense, the 
grippers will now be marketed 
commercially for the inspection 
and repair of bridges, towers, 
ships, offshore oil rigs, and 
storage tanks. The devices 
may also be used for rescue 
work. Mass production should 
bring the cost of each gripper 
down to about $200. They 
won't be sold for recreational 
use, says Meyer. 

Worm on the hands and feet, 
the grippers exert more than 
200 pounds of force apiece. 
Climbers move up a vertical 
surface by rotating hand and 
toe clips to engage and disen- 
gage cams that smoothly low- 
er and raise the powerful mag- 
nets.—Ray Nelson 


EVOLUTION 


tute of Human Origins in Berkeley, Calif., 
and from Tel Aviv University in Israel have re- 
assembled the first nearly complete skull of 
humankind's earliest known ancestor. The 
researchers say the apelike features are 
characteristic of the species Australopithecus 
afarensis, whose most famous member is 
“Lucy,” found about a mile away in 1974. 
The species apparently survived for about a 
million years before quickly evolving into a 
larger-brained human forerunner. 


MEDICINE 


PAINLESS TREATMENT 
For Giaucoma 


eople with glaucoma may soon 

have a safe, painless alternative 

to surgery, say researchers at the 
Weizmann Institute of Science in Re- 
hovot, Israel. The researchers are us- 
ing an enzyme to treat the condition. 

In patients with glaucoma, the duct 
that normally drains excess fluid from 
inside the eyeball is blocked, and pres- 
sure within the eye slowly increases. If 
the pressure cannot be controlled with 
drugs, the eye can be damaged, and 
the patient can lose his or her sight. 

In the standard treatment, sur- 
geons open a path for the fluid to es- 
cape, using a laser or a scalpel. But 
both methods cause scarring, and the 
hole does not stay open permanently. 

Professor Arieh Yaron and eye sur- 
geon Dr. Jacob Dan found that colla- 
genase, an enzyme that dissolves pro- 
teins, will degrade the tough tissue of 
the outer eyeball, opening a passage 
for the fluid. In experiments on rab- 
bits, the scientists placed a small plas- 
tic disk containing the enzyme on the 
eye for a few hours. The enzyme 
caused a thin spot to form in the eye 
tissue, allowing fluid to escape. 

Dan reports that because this tech- 
nique causes no scarring, it can be re- 
peated if the passage becomes blocked 
over time. Repeat treatments are sel- 
dom possible with conventional 
surgery.—Jonathan D. Beard 


Nor Just For SaLap 


ny. Now garden-variety vinegar has 

a new use: It can speed efforts to 
clean soils tainted with carbon tetra- 
chloride, an industrial solvent that is a 
suspected carcinogen. 

Vinegar provides nutrients that help 
microbes break down carbon tetrachlo- 
ride and other contaminants. “Bacteria 
love it," says project director Tom 
Brouns. 

This fall, Brouns and other re- 
searchers at the Battelle Pacific North- 
west Laboratories will begin putting 
the idea to a large-scale test. They plan 
to inject several hundred gallons of 
vinegar solution into the ground at the 
Hanford site, a former plutonium-pro- 


I: can spice up a salad or shine a pen- 


or decados, scientists have 
debate bility that 
some asteroids—flying 


mountains of cosmic debris loft 
over from the birth of our solar 


ry recently managed to get sev 


cessing plant in southeastern Wash- 
ington. A vertical well with perforated 
sections—like those on a garden soak- 
er hose—will distribute the vinegar to 
the bacteria, which are expected to de- 
grade carbon tetrachloride and ni- 
trates simultaneously Nitrates from 
nitric acid, which was also used in plu- 
tonium processing, are mixed with 
carbon tetrachloride in a seven-square- 
mile underground plume at Hanford. 

Lab-developed “superbugs” won't be 
needed, says Brouns; tests have shown 
that naturally ing microbes in 
the soils can do the job. Besides, he 
adds, "What's there naturally is usual- 
ly better than what you might add." 

It will take approximately ten 
months to fully clean the 40-foot-di- 
ameter test site. If this is successful, 
vinegar injections may be used to 
treat larger areas of the Hanford 
reservation.—Mariette DiChristina 


The tiny moon to the right of 
the asteroid Ida is the first 
one ever photographed. 


system—might have tiny 
moons of their own. Over the 
years, evidence hus come to 
light, suggesting that large os- 
teroids such as Pallas have 
satellites. But until recently, 
there was no way to directly 
obs steroid moons, he: 
cav mall sizes and 
great distances from Earth. 
Now, thanks to the Galileo 
spacecraft, the debate seems 
to be over. The asteroid 243 
Ida does, indeed, have a little 
moon. Galileo, NASA's Jupiter 
bound spacecraft, flew within 
1,500 miles of Ida last August 
28. Because of a jammed an 
tenna, the craft could not trans: 
mit most of its information 
right away, but scientists at 
NASA's Jet Propulsion Laborato- 


eral detailed sets of photos, 
along with information about 
Ida's magnetic field 

As the data trickled back 
through Galileo” small | 
antenna (which transmits one 
hundredth as much information 
as the foiled larger antenna 
scientists instructed the craft to 
send “jail bars.” These thin 
trips of images can be 1 
ceived in a fraction of the time 
that it takes to receive com 

and they help sci 
le what images to 


plete in 
entists de 
acquire in full format 
Ve were sampling dala in 
y areas to find out where Ida 
was [in the spacecraft’s memo: 
ry tape: 
Galileo’s chief scientist, Tor 
rence V. Johnson. The moon 


recalls Project 


«gain 


was spotted within one of the 
jail-bar strips. A few days after 
cientists received the first com. 
plete photo of the tiny moon, 
f 
confirmed by 
Galileo's nearinfrared mapping 


its existence wa 


spectrometer. 

Ida is one of many rocky ob 
jects that orbit between Mar 
and Jupiter in a region known 
as the asteroid belt. Galileo 
found Ida to he a 35-mil 

ked with crate 
Ky 
about a mil 
and orbits the asteroid a scant 
60 miles away. Further calcula 
tions will determine how rapid 
ly the moonlet travels around 


Ido — Michael Carroll 


NASA /JET PROPULSION LABORATORY. 


SCIENCE CST TECHNOLOGY 


CLIMATE CHANGE 
VEGETATION 
DELINEATION 


map of the United States, 
A in March by the 

U.S. Geological Survey, will 
help scientists study the effects of 
climate change on the nation's vege- 
tation. Dubbed the “greenness map," 
it was developed by researchers at the 
USGS and the University of Nebras- 
ka at Lincoln. 

The map combines satellite imagery 
with data on elevation and climate to 
delineate 159 types of land-cover re- 
gions, each defined by its typical vege- 
tation patterns. Earlier maps of this 
sort show only 26 land-cover types. 

Purple shades represent fir and pine 
forests. Red tones are mainly associat- 
ed with shrublands, while yellows rep- 
resent grasslands. Browns show irri- 
gated agricultural lands; yellow-green 


Mans 
SEARCHING For 
Pasr Lives 


ince Viking landers failed to find evi- 

dence of life on Mars, NASA is shifting 

its focus to the search for ancient life. 
Future missions will look for the fossils of or- 
ganisms that could have flourished millions 
of years ago. But don't expect any dinosaur 
hunting on Mars, says paleontologist Jack 
Farmer of NASA Ames Research Center. 

Farmer, who helps plan the robotic mis- 
sions that will go aboard future landers, has 
coined the term "exopaleontology" for the 
new scientific discipline involving the search 
for extraterrestrial fossils. He says early 
Mars had a dense atmosphere and abun- 
dant surface water, so it might have 
evolved bacterial life. 

layers of microbial fossils could be pre- 
served in places like the immense Gusev 
Crater, which once contained lorge lakes 
and waterways. Future Mars rovers search- 
ing for fossils with cameras, microscopes, 
and miniaturized spectroscopic instruments 
could scuttle across the crater, sampling 
sediments in its floor and probing its ancient 
shorelines. 

NASA hasn’t entirely given up on finding 
living organisms either. On a recent “inner 
space” expedition to New Mexico's 
Lechuguilla Cave—America’s 
NASA biologists studied the kinds of subsur- 
face bacteria that might be living on Mars 
today, well beneath the planet's arid, hos- 
file surfüce.—R. N. 
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and orange 
hues mark crop- 
lands. The forest types 
of the East are represented w A 
by green shades, and the pink > 
areas in the Southeast are coastal wet- 
lands. Gray areas are barren. 

A poster-style copy of the map is 
available for $3 from USGS Map Dis- 
tribution, Box 25286, MS 306, Denver 
Federal Center, Denver, CO 80225. 


VIRUSES 


Snakv Pics AND 
Buncny BANANA Tops 


'ou've probably never heard of 
Y piglet disease unless you 
live in the rural South or make 
your living from pork. It's a disorder 
that baby pigs contract in the womb. 
When they are born, the piglets trem- 
ble and have trouble walking. The 
condition disappears in two or three 
weeks, with no apparent aftereffects. 
But if the malady seems less than 


US. GEOLOGICAL SURVEY 


rd im AAT 
seasonal land-cover s. For example, 
the firs and rn 


viruses, first classified only two years 
ago. Called porcine circovirus, the dis- 
ease infects perhaps half of all pigs in 
the southeastern United States and 
acts by interfering with the formation 
of myelin sheaths surrounding nerve 
fibers. It is the third circovirus to be 


` identified. 


What tantalizes biologists about 
this family of viruses is that their ge- 
netic material is packaged quite dif- 
ferently from most other known virus- 
es. The circoviruses contain a 
single-stranded circle of DNA, instead 
of double-stranded linear DNA or sin- 
gle-stranded RNA. They are the 
smallest animal 


noteworthy (except to pig farmers), its 
causative agent is attracting a lot of 
attention. Researchers at the Univer- 
sity of Georgia have established that 
shaking piglet disease is caused by a 
member of the Circoviridae family of 


viruses yet found. 
“As research sub- 
jects, they may 
help medical scien- 
tists develop better 
methods for com- 
bating viral dis- 
eases,” says UGA's 
Dr. Phil Lukert. 
Lukert is a member 
of the team that 
linked the virus to 
the shaking disease. 

Three or four 
plant viruses have 
similar characteris- 
ties and are being 
considered by tax- 
onomists for inclu- 


. sion in the circoviruses. Add the 


names of the plant viruses to the lexi- 
con of funny diseases: banana bunchy 
top virus, subterranean clover stunt 
virus, and coconut foliar decay virus. 
—Arthur Fisher 
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AR*LASER 


“..a remarkable achievement...” 
AUTOMOBILE 


“delivers well-rounded 
performance...” 
Car AnD DRIVER 
“One of the most effective units 
on the market...” 
‘Wayne Tromeson, THE OREGONIAN 


“Sets a new standard for 
combining superior range with 
user-friendly urban behavior.” 
AUTOMOBILE 


Passport 4500 SuperWide+Laser has 
been getting a lot of compliments lately. 
And deservedly so. It's the best com- 
bination radar/laser detector on the 
market today — a perfect synthesis of 
performance, features and value. 

And if you order right now, Pass- 
port 4500 SuperWide+Laser is an 
even better value than ever because 
we're taking $30 off the purchase 
price! You pay only $199 (regularly 
priced at $229). 

Passport 4500 SuperWide+Laser 
offers superior protection from every 
type of radar and laser used today. 
And its patented anti-falsing circuitry 
minimizes Ka falsing without decreas- 
ing detection sensitivity. 

Now you can afford to own the 
very best. Order your Passport 4500 
SuperWide+Laser today and save $30! 


\ 


To order, call toll-free: 


1-800-433-3487 


In Canada, call toll-free 1-800-667-5452 


Order a Passport 4500 SuperWide+Laser 
today and we'll take $30 off? enti pica 2775) 


Shipping & handling is additional. Ohio res. add 6% sales tax. 


Passport" 4500 SuperWide $199 


ESCORT 
® Department 401674 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


ESCORT 


The Innovative Edge" 
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ESCORT products are designed and manufactured in the USA. 


Irs WHAr YOU GEI 
A DIESEL LOCOMOTIVE W 


-—-— 
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FORD 4x2 DIESEL CHEVY 4x2 DIESEL 


Dodge delivers more standard diesel 7.3L V-8 Non-turbo 6.5L V-8 Non-turbo 
engine torque than Ford or Chevy. 185 hp/360 Ib ft torque 155 hp/275 lb ft torque 
Dodge delivers more available Max - 11,500 Ibs Max - 9,000 lbs? 
3/4-ton towing. 

Dodge delivers more available Max- 11,300 Ibs Max - 9,000 Ibs? 


I-ton towing. 


Dodge gives you the longest 
diesel engine warranty. 


3 years/36,000 miles 5 years/100,000 miles 


For still more information, call 1-8004.4-DODGE. 
1149 MPG in tests of a 2500 4x2 with 
Jy epo 4 Sca Dodi 


& limited slip differential (no EPA est. MPG for this vehicle). Your mileage may vary. 2 Always wear your seat belt for a fully effective airbag! 
Statues te deresic on dulbe Donini paidads seen be medals 


VHEN YOU CROSS 
rH A REALLY NICE SOFA. 
EJ 


- . 


You may find the most impressive = surrounding you with the comforts of home. Our 
characteristic of the Ram Cummins Turbo available three section 40/20/40 bench with center 
Diesel Pickup isn't that it gives you more | console offers the luxury of a six-way power 

} T 


standard torque than any other diesel pickup. driver's seat. And behind the seats, there's more 
Or that it offers more available towing than room than in any comparable full-size pickup. So 


any other diesel pickup. Or even that its 5.9L - you have more space to kick back and relax. We 
power plant can squeeze nearly 15 miles out 3 even put your mind at ease with a standard 
of a single gallon of fuel. driver airbag. 

—ÁÀ —ÓÀ 


What may be the most desirable trait of Ram Cummins Turbo Diesel. The beast that 
this Ram is how it can do all that — while cradles you in comfort. 


DODGE RAM "THE NEW DODGE 


à A DIVISION OF THE CHRYSLER CORPORATION 


SCIENCE &Z TECHNOLOGY 


ASTRONOMY 
HIGH-FLYING 
TELESCOPE 


Science Institute, which operates 

the Hubble Space Telescope, have 
proposed a new telescope that would 
have twice the resolution of Hubble at 
about one-tenth the cost. It would 
hover seven miles above Earth, dan- 
gling below a football-field-size heli- 
um balloon anchored to the ground by 
a tether. 

The Polar Stratospheric Telescope, or 
POST, would be a test bed for optical 
systems, and it would produce good 
viewing in its own right. “This is a way 
of putting a 30,000- to 40,000-foot 
mountain anywhere you want,” says 
Holland Ford, an astronomer at the in- 
stitute’s Advanced Projects Office and a 
professor at Johns Hopkins University. 

To achieve the resolution of a six-me- 
ter mirror, the telescope would rely on 
seven smaller mirror segments. An 


Gee, at the Space Telescope 


adaptive optics system would bounce 
lasers off the mirrors continually to 
monitor their position, and ceramic 
disks would expand and contract upon 
computer command to move the sur- 
faces into precise alignment. 

POST’s mirrors would see every- 
thing Hubble can see except ultravio- 
let light, which would be filtered by 
the ozone layer. The proposed tele- 
scope would be better than Hubble at 
infrared observing, because Hubble 
operates at higher temperatures. 

Project scientists want to test the 


Near shore, for example, 


crabs and sea urchins, and 


Recipe For shells become broken and wood samples. “At each locali- 
A Fossi worn as the turbulent water ty,” Brett says, "we hope to re- 
slams them against the sand. ^ trieve one of the pipes after 
rammed into a tiny subma- And in areas with low oxygen one, three, five, and ten years. 
rine hundreds of feet be- and elevated acidity, shells Then we'll be able to compare, 
low the surface of the may dissolve. systematically, one environ- 
warm waters off the Bahamas, Working in both the Gulf of ment with another.” 
paleontologists carefully deposit Mexico and the Atlantic Ocean, The researchers believe that 
mesh bags filled with wood, the researchers placed clusters quantitative information about 
walnuts, and crustacean shells of specimens on the ocean the degradation of the samples 
on the ocean floor. Their mis- floor in areas that vary in will provide valuable clués as 
sion is twofold: to study how — depth and water turbulence. to how and why some objects 
some plants and animals be- At each site they installed four fossilize, and will help explain 
came fossils, and to determine plastic pipes, to which they at — the prehistoric environments 
the patterns of breakage and tached mesh bags filled with where fossils are found. 
wear associated with various shells, skeletal remains from —Judith Anne Gunther 
marine environments. 
The researchers, Eric Powell 
of Texas A&M University and 
Carl Brett of the University of 
Rochester, believe that study- 
ing the way marine fossils are 
preserved may yield vast 
amounts of dato. "Different un- s 
dersea environments should 5 
have different effects on shells Š 
and skeletons, leaving a kind 5 
of fingerprint of the conditions z 
in that particular setting,” says 2 
Brett. Information about 2 
breakage and corrosion pat- 
terns, he explains, could pr- A fossilized sea urchin (left) was buried so quickly that its spines 
vide “a tool for interpreting on- were not completely removed, unlike the preserved urchin 
cient environments.” at lower right. At upper right is an urchin. 
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telescope in Alaska before placing it in 
the frigid cold above the South Pole. 
There, the atmosphere sinks closer to 
the ground than elsewhere on Earth, 
so the telescope could rise above more 
atmospheric layers. The helium bal- 
loon, similar to those used to monitor 
drug trafficking along the border be- 
tween the United States and Mexico, 


could be reeled in on its half-inch-di- | 


ameter Kevlar tether for servicing. 
POST would cost less than $100 

million. It could be working within five 

years, Ford says.—David Graham 


POLLUTION 
Nix on NOx 


oxides of nitrogen (NO x) are ma- 

jor culprits in many an air-pollu- 
tion story. Now Asea Brown Boveri of 
Sweden has introduced two industrial 
systems that dramatically reduce 
NOx emissions from coal- and gas- 
fired power plants. 

How dramatically? Conventional 
coal-fired boilers typically emit 500 to 
1,000 parts per million (ppm) of NOx. 
ABB's new TFS-2000 pulverized-coal 
furnace, on the other hand, produces 
a mere 150 ppm. There are two keys 
to this reduction: First, a “dynamic 
classifier” controls the size of the coal 
powder, only feeding particles as fine 
as talcum powder into the furnace. 
Second, just a small amount of air is 
introduced with the fuel. This de- 


. C: precursors to acid rain, 


prives the flame of oxygen; with less , 


oxygen, the furnace produces harm- 
less nitrogen rather than NOx. To ful- 
ly burn the coal, more oxygen is added 
in controlled amounts at several 
points along the stack. 

No less impressive is the EV Burn- 
er. While typical gas burners release 


150 to 300 ppm of NOx, the EV Burn- ` 


er emits less than 15 ppm. The sys- 
tem precisely controls the gas-and-air 
mixture's vortex-shaped flow into the 
burner and keeps the temperature 
relatively low to discourage NOx for- 
mation.—M. D. 


John's losing his hair. 
His mission: get it back. 


ASAP! 

But how? 

Weaving? No. 
Transplant? 

Not for him. 

A hairpiece? 

Never, never. 

What John really 
wants is his 

own hair back. 

And now he's learned, 
for male pattern 
baldness, only 
Rogaine" has been 
proven to regrow hair. 


See next page for important 
additional information. 


Rogaine’ Topical Solution (minoxidil topical 


solution 2%) works in part by prolonging 
the growth of hair, which grows in cycles. 
With more hairs growing longer and 
thicker at the same time, you may see 
improved scalp coverage. 


Will Rogaine work for you? 


Dermatologists conducted 12-month clini- 
cal tests. After 4 months, 26% of patients 
using Rogaine reported moderate to dense 
hair regrowth, compared with 11% of those 
using a placebo (a similar solution without 
minoxidil — the active ingredient in 
Rogaine). After 1 year of use, 48% of the 
men who continued using Rogaine in the 
study rated their regrowth as moderate to 
dense. Thirty-six percent reported minimal 
regrowth. The rest (16%) had no regrowth. 


Side effects were minimal: 7% of those who 
used Rogaine had itching of the scalp. 
Rogaine should only be applied to a 
normal, healthy scalp 
(not sunburned 
or irritated), 


Make a 4 month commitment 
to see results. 


Studies indicate that at least 4 months of 
twice-daily treatment with Rogaine are 
usually necessary before there is evidence of 
regrowth. So why not make it part of 

your normal routine when you wake up 
and go to bed, like brushing your teeth. 


As you'd expect, if you are older, have been 
balding for a longer period, or have a larger 
area of baldness, you may do less well. 


Rogaine is a treatment, not a cure. So 
further progress is only possible by using 
it continuously. Some anecdotal reports 
indicate that if you stop using it, you will 
probably shed the newly regrown hair 
within a few months. 


Get your free Information Kit today. 
You may even be eligible for 
a free, private hair-loss 
consultation with a doctor.* 


Why wait? Find out whether Rogaine is for 
you. Call 1-800-645-2255 for a free 
Information Kit about the product and 

how to use it. And because Rogaine 
requires a prescription, we'll include a 
list of nearby dermatologists or other doctors 
experienced in treating hair loss who may be 
able to offer you a free, private hair-loss 
consultation? 


Call 


1800645-2255 


for your free Information Kit 
on Rogaine. 
We'll also tell you how to find out if 
you're eligible for a free, private hair- 
loss consultation with a doctor? 


e ® 
me 
DLON minoxidil 2% 


"Not available in all areas. 
©1994 The Upjohn Company USJ 1786.00 February 1994. 


The only product ever 
proven to regrow hair. 


? 

is a prescription medicine for use on the scalp that is used o treat a type of hair loss in men and women known as androgenetic 
Sap verter fo or crown of the head) in men and ese hair oss o ofthe tront and top o the scalp in women. 

ol |. for use on the scaip. 


use Tated their hair growth as moderate or 
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No regrowth was reported by 43% ofthe group using ROGAINE and 0% of the group using pace. 


my Be gy ton, 

ime to ROGAINE may differ greatly from one person to another. Some people 
a slower rate of hair regrowth. You should not expect visible regrowth in less than 

How long do | need to use ROGAINE? 

ROGAINE is a hai-loss treatment, not a cure. If you have new hair growth, you wil need to continue using ROGAINE to keep or increase hair regrowth. If you 

ML bagin lo tow ev rt wih UNE after a reasonable period of time (at least 4 months). your doctor may advise you o discontinue using 


ROGAINE may see results faster than 
months. 


What happens if | stop using ROGAINE? Will | keep the new hair? 
Pray Feel hae eget re ha i wa hed se ey stoped eag ROGANE 
much ROGAINE should | use? 
‘a day to your clean dy cal, once in the morning and once at night before bedtime. Wash your hands after 
(E must remain on the scalp for at least 4 hours to ensure penetration into the scalp. Do not wash your 
it. you wash your hair before applying ROGAINE, be sure your scaip and hair are dry when you apply it. Please refer 
o the Instructions for Use in th package. 
What if i miss a dose or forget to use ROGAINE? 
Do not ry to make up for missed applications of ROGAINE. You shouid restart your twice-daily doses and return to your usual schedule 


most common side effects. In clinical studies with ROGAINE? 


‘Topical Solution contains alcohol, which could cause burning or irrittin ofthe eyes or sensitive skin areas. Il ROGAINE accidentally gets into 
these areas, rinse the area with large amounts of coo tap water. Contact your doctor i the irritation does not go away. 
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ROGAINE was used by 3,857 patients (347 females) in placebo-controlled clinical trials. Except lor derr events (involving the sion), no individual 

clo or cre grouped Sens appeared io be more common n fe mensili ats Ban n ges 
Dermatologic: irritant or allergic contact dermatitis —7 36^. Re bronchitis, upper respiratory infecion, sinusitis—7 16^; Gastroiatesti- 

mal: diarrhea, nausea, vomiting—4.33%: Neurologic: headache, l-t 3.42%; Musculoskeletal: fractures, back 
tendinitis, aches and 59%; Cardiovascular: 


edema, weight gain1.24 
a 


What are the possible side effects that could affect the heart and circulation when using ROGAINE? 

Serious side effects have not been linked to ROGAINE in clinical studies. However, it is possible that they could occur il more than the recommended dose ol! 

ROGAINE were applied, because the active ingredient in ROGAINE is the same as that in minoxidil tables. These effects appear to be dose related: that is, 

more effects are seen with higher doses, 

Because ‘of minoxidil reach the blood when the recommended dose of ROGAINE is applied to the scalp, you should know about certain. 
‘Minoxidil is used to treat high blood pressure. Minoxidi tablets lower blood pressure by the arteries, 
5 to fuid retention and faster heart rate. The following effects have occurred in some patients taking minoxidi 


#73 


effects with ROGAINE? 
failure would be at particular risk if increased heart rate or fluid retention were to 
risks of treatment with their doctor if they choose to use ROGAINE. 
‘on other parts o the body may increase absorption, which may increase the. 
(E it your scalp is irritated or J, and you should not use it if you are using other skin 
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Caution: Federal law prohibits dispensing without a prescription. You must see a doctor to receive a prescription. 
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Robotic explorer Dante 2 takes its first steps. 


Rosorics 
To Hew AnD Back 


hen last we left Dante, NASA's 
intrepid robot explorer was 
stalled on the edge of an 
antarctic volcano. The eight-legged 
robot, which attempted to descend into 
the crater of Mt. Erebus on New Year's 
Day of 1993, traveled only 60 feet be- 
fore a communications cable broke, 
sending its disappointed handlers back 
to the drawing board [“Science and 
Technology Newsfront,” Apr. '93]. 
Now Dante 2 is ready to try again. If 


` all goes well, the robot will rappel 200 


meters down into the crater of Alaska's 
Mt. Spurr this month, collecting scien- 
tific data from inside the active volcano 
and giving NASA a preview of rover 
operations on the moon and Mars. 

Robotics researchers at Carnegie 
Mellon University have used $1.5 mil- 
lion from NASA and the Defense De- 
partment to improve and simplify 
Dante's design, starting with the of- 
fending cable, which now has flexible 
copper wiring instead of fiber optics. 

The new robot design is a “frame- 
walker," with one set of legs nested in- 
side the other like a stacked pair of 
four-poster beds. While one frame re- 
mains stationary, the other will pick up 
its legs and move forward or rotate for 
a turn. The original robot's spider-like 
legs were deemed too vulnerable to 
sideways forces when clambering 
down steep, rocky slopes. 

The new Dante is also smarter and 
more independent, with onboard com- 
puters that will convert laser ranging 
data into a map of the terrain. 

Engineers will operate Dante from 
Anchorage, 80 miles away. “One of our 
biggest concerns," says project manag- 
er John Bares of Carnegie Mellon, “is 
sinking in the snow." That's why Dante 
is now outfitted with snowshoes, in- 
stead of the crutch-tips it wore to 
Antarctica.—Tony Reichhardt 


AUTOMOTIVE 


EDITED BY SANDY FRITZ 


ELECTRIC VEHICLES 


How Fast, How 
EFFICIENT? 


the General Motors wind tunnel 

prompted the question, “How fast 
could an Impact go?" The calculations 
that followed yielded an answer: 175 
mph. Not satisfied with theory alone, 
the GM Electric Vehicle team, headed 
by Kenneth B. Baker, asked manage- 
ment for funding to probe the un- 
proven with a real car. The object was 
not only to investigate the Impact's 
speed potential, but also to test the ef- 


T wo years ago, idle conversation in 


A specially modified GM Impact set a world speed record for electric vehicles at Fort Stockton test center. 


ficiency and durability of its propul- 
sion system. 

Three months after funding was ap- 
proved, one GM Impact, with engineer 
Clive Roberts at the wheel, circulated 
the Fort Stockton Test Center oval 
track to press the car's performance 
envelope. Modifications included the 
addition of six batteries on the passen- 
ger-side floor, taller gearing, high- 
speed Michelin tires, a roll cage, and a 
water-and-ice container to cool the 
electric motor. Aerodynamic drag was 
reduced by lowering the ride height, 


SAFETY 
Port AnD 
STARBOARD 
Air BAGS 


rontal impacts cause the 
most injuries in automobile 
accidents, and automakers 
have responded by installing 
oir bags. Side impacts come in 
second on the list of danger- 
ous crashes, but manufacturers 
have yet to offer side-impact 
bags. That is, until now. Volvo 
says it will introduce a sideim- 
pact protection system for its 
1995 model year 850 series 
cars. À 
The Volvo system departs 
from other side-impact air bags 
now being tested in that the 
bag is incorporated in the 
seat rather than in the 
door panel. Such in-seat 
placement, Volvo engi- 
neers say, always puts 
the air bag in the cor- 
rect position to protect 
the occupant during 
an accident, no mat- 
Ter how the seat is 
adjusted. 
The system uses a mechani- 


col trigger contained in the 
sent that, during a side im- 
pact, ignites a charge that also 
activates two gas generators 
mounted in the seatback. The 
gos inflates the air bag. The 
bag itself, about a foot long 
and five inches in diameter, 
deploys by ripping through 
a special seam in the up- 
holstery a mere 12 mil- 
liseconds after contact. 
For both the driver 
and front possen- 
ger, the system 
will debut as a 
standard feo- 
ture on the 
1995 Volvo 
850 Turbo; 
it will be 
a $500 


option on other 850 models 
that year. Volvo 940 and 960 
models will receive this up- 
grade about a year later. Volvo 
has not yet decided if the air 
bag will be a standard feature 
on these models. 


stripping outside mirrors, covering 
wheels with smooth discs, and adding 
a tail cone. The car's power inverter 
was altered to raise both the voltage 
and the current to the drive motor. 

As it turned out, the engineers' early 
speed calculations were wrong. United 
States Auto Club timers clocked the 
Impact at 183.075 mph in the mile and 
183.822 mph over the kilometer test, 
establishing the fastest speed posted 
for any electric vehicle. The Impact ran 
in the 1,000 kilograms (2,205 pounds) 
and above class.—Don Sherman 


CLIMATE CONTROL 


Low-PowtR 
SOLUTION Fon ELECTRICS 


limate control plagues electric car 

manufacturers. How do they keep 

drivers warm in the winter and 
cool in the summer, when heating and 
air-conditioning systems place unac- 
ceptably high demands on an electric 
vehicle’s limited power supplies? The 
answer may be an innovative heat- 
ing/cooling system under develop- 
ment in Mercedes Benz’ Study A pro- 
totype electric car. 

In cold weather, the system takes 
waste heat from the drive motor and 
the cooling circuit of the traction bat- 
tery and directs it through a heating 
element. There, it warms air before 
the air is pumped into the passenger 
compartment. In warm weather, the 
waste heat is fed through a refrigera- 
tion module powered by the car's bat- 
tery. Once the air that's conditioned 
by this is in the passenger compart- 
ment, 80 percent of it is recirculated 
to cut down on energy loss. An inno- 
vative air drier uses zeolite crystals 
that soak up water molecules; this 
keeps the recirculated air from fog- 
ging up the windows. 

Mercedes is already planning to put 
the zeolite air drier in some of its oth- 
er cars, but the system isn't yet ready 
for mass production.—Jerry Shine 
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AUTOMOTIVE 


THE TURBOGENERATOR 
Tuar Coup 


urbines haven't been very success- 

ful as primary drive engines in 

cars because their high operating 
velocities don't lend themselves to 
stop-and-go driving. But in a hybrid/ 
electric vehicle, it's a different story. 

In a hybrid/electric vehicle, a prima- 
ry drive engine operating at a constant 
speed is a virtue, because the energy is 
used to charge batteries that supply 
current to an electric motor attached to 
the drive wheels. That's just one of the 
applications for a turbine/generator in 
the final stages of development by Al- 
liedSignal of Torrance, Calif. 

"The beauty of this unit is that it will 
run on any combustible fuel," says 
Andy Ptashnik, marketing manager 
for AlliedSignal. Fuel and air are fed 
into a chamber called the combustor 
and are ignited to produce high-tem- 
perature, high-pressure gas. The gas 
drives a turbine/generator wheel con- 
nected to a compressor; the compressor 
sucks in outside air and shunts it to 


the combustor. The turbogenerator is 
compact, lightweight, and sports only 
one moving part—the turbine/genera- 
tor/compressor unit. Under ordinary 
conditions, a turbine operating at 
about 60,000 rpm would need a me- 
chanical gearbox to step-down the cur- 
rent load to power an electric car. But 
AlliedSignal has developed a method 
that electronically *conditions" the cur- 
rent so that it can be accepted by ordi- 
nary electrical equipment. 

In a hybrid drivetrain, the turbo- 


EXHAUST 


RECUPERATOR 


Incoming air is 

heated in the 
recuperator before 
heading into the combustor 
unit, where fuel and air are 
ignited to produce high-temperature, 
h-pressure gas. The gas drives a 
bine /generator to produce electricity. 


generator could produce electricity to 
supplement battery power, or it could 
be used as a primary electrical power 
source. A demonstration program is 
planned, with one of the units power- 
ing a bus, and the unit could appear 
in a hybrid car under development by 
a Detroit automaker. A major Euro- 
pean automaker has also shown inter- 
est in the device. 

But AlliedSignal’s turbogenerator 
will probably first appear on battle 
tanks as a supplemental motor for 
electrical components. There, it offers 
the added benefit of providing purified 
air for tank crews. 


H 
$ 
î 
H 
È 
E 
3 
d 
z 
8 
H 
a 
è 


28 © POPULAR SCIENCE JULY 1994 


e_o 


| 


THe Sans 900: 
SWEDISH STEAM 


T's good to know that some things 

don’t change. Take the Saab 900, 

for example: The ignition key still 
fits into the floor. A four-cylinder en- 
gine is still the car’s mainstay (a V6 
is an option). And there are those 
mud flaps. 

It would be a mistake, however, to 
assume that the technology behind 
the Saab 900 has stood still, Despite 
stubbornly sticking to its roots, the 
900 SE Turbo is a world away from 
the car it replaces. 

Part of this improvement can be 
traced to a new 32-bit computer chip 
that controls what Saab calls its Trion- 
ic engine-management system. The 
Trionic system surveys and manages 
three key engine functions: ignition 
control, turbocharger boost, and fuel 
mixture. The car's spark plugs serve 
as the system’s sensors. 

The system works on the principle 


that properly burning fuel ion- 
izes and conducts electricity 
across the spark plug gap. 
Constant feedback between 
the spark plugs and the chip 
allows the chip to determine, 
say, if the fuel mixture has 
fired too soon, causing engine 
knock. If knocking is present, 
the chip can tailor any combi- 
nation of the boost level, the 
ignition, or the fuel mixture to 
optimize performance. 

Saab has also added high- 
strength steel at crucial points 
around the car. In addition to 
welding a horizontal bar into 
the body between the rear 
wheels, important points on the Apil- 
lar, where the windshield meets the 
body and the frame, have been bol- 
stered. The result is a car that is stiffer 
and sportier than its predecessor. 

These innovations add up to excep- 
tional performance. The four-cylinder 
twoliter turbocharged powerplant 


keeps 185 horsepower directly un- 
der the driver's right foot. On the au- 
tostatas of southern Italy, the 900 
SE cantered along at 130 mph with- 
out strain. And in forays though 
mountain twisties, the car displayed 
impeccable handling with only the 
slightest touch of understeer. 


Saab’s 900 SE coupe roars to life with a two-liter 185-hp turbocharged engine. 


The best part may be the $3,750 
drop in price from the previous Saab 
900 Turbo Coupe, which currently re- 
toils for around $27,000. But Italian 
bystanders who saw the car discov- 
ered something they like even bet- 
ter: “Lina bella,” or “beautiful lines,” 
was the most oftheard refrain. 


WHEN You KNOW WH 
HD STANDS FOR, YOU WON’ 
STAND FOR ANYTHING LESS. 


THERE'S NEVER BEEN A MORE POWERFUL LINE OF 
SKIL TOOLS THAN NEW SKIL HD. THE HD IS FOR HEAVY DUTY. 
THAT'S HOW THEY'RE BUILT. THAT'S THE KIND OF JOBS 
THEY'RE BUILT FOR. AND THAT'S HOW THEY'RE BACKED. WITH 
A ONE YEAR WARRANTY, 90 DAY SATISFACTION GUARANTEE AND 
ONE YEAR SERVICE PROTECTION PLAN. SO, FOR TOOLS THAT 
STAND UP TO THE TOUGHEST JOBS, GET SKIL HD. 


HEAVY DUTY 


ToucH TooLs FoR TOUGH JoBs. 
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BY DAN McCOSH 


Mystique may be the first new 

cars to emerge from the infor- 
mation superhighway rather than 
from a drawing board. During the 
car's genesis, engineering staffs in 
Europe and the United States met 
daily, linked by computers and video 
equipment that enabled them to 
work on the project simultaneously. 

Ford's new compact, due on the 
market this foll, may be the first tru- 
ly international automobile, with mo- 
jor components manufactured in four 
countries and assembled in plants in 
Europe and the United States. With 
minor changes, Ford expects the cor 
to be sold in the United States, Eu- 
rope, Asia, and South America. 

All this fanfare is a heavy burden 
for a car destined to replace the Tem- 
po/ Topaz duo, Ford’s cheapest do- 
mestic compacts. But the new car 


T he Ford Contour and Mercury 


new world car 
shares mechani- 
cal components 
with variants in 
Europe and with 
a model ear- 
marked for Asia. 
Its modular V6 
engine (right) is a 
24-valve, 165- 
hp, all-aluminum 
powerplant. 


Contour /Mystique: 
Tue INTERNATIONAL CAR 


hos nothing to do with the Tempo/ 
Topaz beyond being produced in one 
of the older car's plants. Slotted be- 
tween the Escort and the Taurus in 


Ford’s lineup, Contour and Mystique - 


are 106-inch wheelbase, four-door 


sedans that finally manage to assimi- È 
i borious startups in recent automo- 


late the elusive quality that charac- 
terizes the most popular small 
sedans from Japan and Europe. 
Challenges in standardizing the 
major systems have made the Con- 


tour/Mystique one of the more la- 


tive history: The process has taken 


i some six years, about the same 


time Toyota took to develop the 
Lexus series. And, at a cost of some 
$6 billion, Contour ranks as 
the most expensive new- 


history. 

But the result is one 
of the few truly alknew 
cars launched in the 
last half of the 20th 
century. New compo- 


fully developed suspension 
that’s original down to the 
steering gear, two engines, including 
a 125-horsepower DOHC 16-valve 
twoliter four-cylinder, and a 165-hp 
24«alve 2.5liter alkaluminum V6. 
An automatic and a manual transmi 


i Sion will be available ot the car's U.S. £ 
i debut, as will dual air bags and op- 


tions such as fulltime traction control 
and antilock brokes. 
All this becomes something 


i rore—a package in which all the 


major systems are at the leading 


i edge. The aluminum V6 makes 
i seamless transitions between high 


and low rpm ranges, using a dou- 


i bled manifold system to provide 


low-end torque, high power, and 
32-mpg fuel economy. The DOHC 


car launch in automotive i 


Simple lines and an 
vnassuming facade mask the 
Contour's wolfish underpinnings. 


four-cylinder, likewise, delivers solid- 


i ly at all rpm ranges and revs freely 
i when called upon. 


A quick test drive reveals a car 


i with handling dynamics equal to, or 
i better than, some of the best sport 
i sedans, but without the accompany- 


ing harshness. The fourdink rear sus- 
pension is supple, delivering a quiet, 


i smooth ride over potholes. Anti-dive 
i geometry keeps the rear axle plant- 
i ed, even under hard, downhill brok- 
i ing. The electronically controlled au- 
i tomatic picks the right gear, 

i engages it smoothly, and even 
nents include a chassis, a : 
i acceleration. The manual gear box is 
i slick, with fingerlight, accurate gear 
i changes. 


mokes solid transitions under hard 


Both cars are modern in design 


i but less dramatic in appearance 
i than some of their competition. The 


interior packaging, likewise, is lack- 
luster, but the cars have generous 


i room for four passengers, and reo- 
: sonable space for five. The seats of- 
: fer good support, while the split, 


pass-through rear seat can be low- 


i ered using latches inside the trunk. 


All this adds up to a watershed ve- 


hide for Ford, the kind of innovation 
i that leads to a generational shift like 
the one led by the Ford Taurus in 
i 1985. It's an impressive achieve- 
i ment for a car intended to sell in the 
i $13,000 to $17,000 range. 
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To boldly go where no 


Officially Authorized by 
Paramount Pictures 


man has gone before”... 


Shown smaller than 
actual size of 8 Rs 


U.S.S. ENTERPRISE" NCC-1701 


At warp speed, she effortlessly streaks through space with her powerful T 
engines. She is the Starship Enterprise", a vision of celestial grace and 
unearthly power, whose very brilliance challenges the stars themselves 

"U.S.S. Enterprise" NCC-1701" by American artist, Keith Birdsong, is a 
stunning re-creation of the famous spacecraft that began it all more than 25 
years ago. She is the first "star" in a unique new collection of fine porcelain 
plates. Officially authorized by Paramount Pictures, STAR TREK®: The 
Voyagers Plate Collection presents the most important spacecraft encoun- 
tered by the Federation crews. Each issue will be limited to a total of 28 firing 
days, hand-numbered in gold on its reverse, and accompanied by a Certificate 
of Authenticity. 

By acquiring this important premiere, you'll have the right—with no obliga- 
tion—to preview subsequent works in the collection. Moreover, our 30 Day, 
10096 Satisfaction Guarantee assures you order at no risk. 

Don't miss this exciting opportunity, submit your order today! 

™.® and © 1993 Paramount Pictures. All Rights Reserved. 


STAR TREK and Related Marks are Trademarks of Paramount Pictures. 
Hamilton Collection Authorized User 


pem rii ri ii altalena 


Respond by: July 31, 1994 


Please enter m m order for the "U.S.S. 
Enterprise™ NCC-1701" plate, payable in 
two monthly installments of $17.50" each. 
Limit: One plate per collector. 


I need send no money now. On accep- 
tance, | will be billed for my first installment 
when my plate is shipped. 6XZ1 QE DA 
Ms. /Mrs. /Mr. 
Address 

City 

State 

Telephone ( 
Signature 

*Plus $1.48 shipping and handling per plate installment. 


Shipments to FL will be billed 6% state sales tax. All 
orders must be signed and are subject to acceptance. 


The Hamilton Collection 
4810 AR glen Box 44051, 


Zip 


ELECTRONICS 


Gares & McCaw Propose 
LAUNCHING 840 SATELLITES 


trepreneurs have announced an 

unprecedented—some say far- 
fetched—plan to construct a $9 billion 
worldwide satellite communications 
network. 

Software pioneer Bill Gates of Mi- 
crosoft and McCaw Cellular founder 
Craig McCaw have applied to the Fed- 
eral Communications Commission for 
permission to blanket Earth with a 
massive system of 840 low-orbit satel- 
lites—almost three times the total 
number in orbit today. Called Teledesic, 
the system would help provide video- 
conferencing, interactive multimedia, 
and other information-highway-type 
services to areas of the world not con- 


T: of America’s most famous en- 


Solar panels would help power Teledesic's phalanx of low-orbit umbrella-like satellites. 


nected to fiber-optic phone networks. 

While several other companies are 
designing satellite communications 
networks of their own, these projects 
are smaller and focus almost exclusive- 
ly on portable phone service. The 
largest, Motorola's Iridium, calls for 66 
satellites. By contrast, Teledesic sub- 
scribers have to remain at fixed termi- 
nals but could transmit and receive an 
almost unlimited amount of data, 
voice, or video information. When com- 
pleted in 2001, Teledesic will be “like a 
global Internet,” Gates and McCaw 
claim in their application. 

The Teledesic concept was first de- 


SELF-FOCUSING 
LASERS 


enses for communications 

lasers are costly, cumber- 

some devices that have 
been nonetheless essential be- 
couse they focus emitted light 
to do useful work—ike trans- 
mitting voice and data. Now a 
prototype for an experimental 
device called the Zone, or 
Loser, has been con- 
structed using a radical 
new design in which its fo- 
cusing ability is built in, so 
it needs no lenses. 

“The laser is one ele- 

ment that does the job of 
two,” says inventor Dary- 
oosh Vakhshoori of AT&T 
Bell Laboratories in Murray 
Hill, N.J. Grooves etched 
one micron wide and 0.35 
microns deep in the top 
mirror of the tiny laser 
cause the light to focus as 
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it is emitted. (A micron is one 
millionth of a meter.) 

Like many semiconductor de- 
vices, Z-Lasers are made with 
molecular beam epitaxy. In this 
process, layers of materials as 
thin as a single atom are de- 
posited atop one another to 
form thin films. The Zasers are 
made of five layers of semicon- 
ductor compounds, each 70 
angstroms thick, which ore 
sandwiched between two semi- 


GROOVES IN TOP MIRROR 


conductor Bragg mirrors. (An 
angstrom is one tenbillionth of 
a meter.) 

Vakhshoori says that the 
loser could be directly coupled 
to optical fibers to provide a 
link for voice ond dato trons- 
mitted along local area net- 
works. The Z4aser could also 
perform communications with- 
in or between computer chips 
and for optical storage sys- 
tems.—Mariette DiChristina 


fior RM 


Unlike previ — dia Zar on 
Mi peior commie’ lis Z-laser emits light 


requiring a lens. 


NADINA SIMON 


veloped by Calling Communications, a 
California start-up. When its plans 
were announced last year—before 
Gates and McCaw disclosed their in- 
volvement—the project received a du- 
bious reception. “People thought the 
idea was nuts,” recalls telecommunica- 
tions researcher Neal Hulkower of The 
Mitre Corp. in Bedford, Mass. 
Teledesic faces “daunting technical 
challenges” and “undefined and un- 
certain markets,” Hulkower says. “No 
network this large has ever been built 
before. On the plus side, however, 
they have some really cool-looking 
satellites."—Robert Langreth 


CHASING THE 12:00 
Bues Away 


survive a power blackout, and 

adjust to daylight saving time. 
Sony and PBS have found a solution to 
the VCR generation's most vexing 
problem: fixing the blinking clock. 

In June, PBS began nationally 
broadcasting the precise time directly 
to a special chip, incorporated in a 
recorder, by using the vertical blank- 
ing interval, which is the space be- 
tween the frames seen on a TV. 
(Closed-captioning is transmitted the 
same way.) The signal comes through 
public television stations, so viewers 
get the correct local time. 

You don't have to tune to the PBS 
station for the signal to set your VCR 
clock, but you do need to have the 
right VCR. Two new models from 
Sony, the SLV-770HF ($599) and the 
SLV-920HF ($649), are the first VCRs 
equipped to receive and process the 
time signal. VCRs with auto-clocks 
from other manufacturers may arrive 
in the future.—Candace Golanski 


NE: a VCR can set its own clock, 


NOISE- QUIET / / NOISEGARD 
HEADPHONES BUSTER ZONE HDC 451 
NB-DX 1000 


SWITCHED | price s% 


$149 $299 $249 
On SILENCE 
MAKER ACTIVE NOISE NOISE KOSS CORP, SENNHEISER 7 
AND VIBRATION CANCELLATION MILWAUKEE, ELECTRONIC CORP, 
BY EDWARD J. FOSTER TECHNOLOGIES, TECHNOLOGIES, wi OLD LYME, 
PHOENIX, ‘STAMFORD, [t 
ry listening to your Walkman M "= a | 
while flying in an airliner or N 
mowing the lawn, and you'll PLUGS MINI, MINI, MINI, MINI, N 
realize how raucous both 2PIN 1/4 2PIN 2PIN \ 
those activities can be. Music is 
buried under a rumble-ridden back- 
ground. Loud sounds mask soft ones : | BATTERY 244 N 2M 2A 
of similar pitch (frequency). i 
Enter noise-reduction headphones. E 
They use a microphone to pick up — : addition, because these devices can- : bands of audible frequencies with Quiet Zone, and NoiseBuster, the H 
ambient noise and a small battery: cel noise acoustically, they reduce — : the headphones on and off; the dif- : high-frequency noise increase is rel 
operated electronics package to pro- : the sound-pressure level in the eor — : ference between the two wos the tively minor and seems to come $ 
cess it and to generate an opposite è cup. That means you can listen to amount of cancellation at each fre- — : from the electronics. In other words, 
sound wave. Since the processed : music at a more reasonable level, quency. The difference suggests the ` you can hear a slight amount of hiss 
signal is out of phase with the of- thus preserving your hearing. effectiveness of each model. a quiet environment when the 
fending noise, the “anti-noise” par- To get a handle on how effectively : The NQ100 from Active Noise and : system is on. The NoiseBuster gener- 
tially cancels the rumble. noise cancellation works, we chose: Vibration Technologies and the Quiet : ates a bit less hiss than the ANVT or 
The technique works best in the © four headsets (see chart). Each was è Zone 1000 from Koss Corp. are very : the Quiet Zone. 
low-frequency (bass) region, such as : clamped to a flatplate coupler and — : similar; Koss makes the headset for The NoiseGard is different. When 
airline cabin hum or noise from of- — : subjected to a relatively loud (95- —: ANVT, and ANVT makes the electron- active, it seems to shift noise from 
fice ceiling-fan ventilation. The result : decibel sound-pressure level) pink- — : ics package for Koss. From 250 < the region in which it's effective 
can be surprisingly effective. That's — noise sound field. (Pink noise is pr- : hertz (Hz) to 1,600 Hz (the highest © (125 Hz to 1,600 Hz) to lower and 
why JAL, for example, provides duced by sampling many frequen- — : frequency at which either was effec- : higher frequency areas (20 to 125 
Sony noise-cancellation headphones : cies at once.) The coupler micro- tive), the ANVT and Quiet Zone pro- © Hz and above 1,600 Hz). It sounds 
(not sold in the United States) on‘ phone sensed the noise in the ear — : vided nearly identical cancellation, — ; that way too. When we listened to 
some flights. Movies sound like cup, ond the spectrum was analyzed : but the ANVT was three to seven this headphone in the noise field, 
you're in a quiet theater. i with a one-thi reaktime an- decibels (dB) more effective in the — : the tonal balance shifted upward in 
Another benefit: By confining the — : alyzer. We accumulated and aver: 30- to 200-Hz range. i frequency when the system was on. 
ontinoise to the bass, conversation | è aged 250 noise spectra. We The real champ at very low fre- (Worn outside, it caused wind to 
and warning signals (horns ond i checked how much noise there was : quencies was the NoiseBuster NB- — shriek.) With a quiet background, 
sirens) can still be clearly heard. In‘ at various DX. At 20 Hz, when the ANVT and : however, it produced less hiss than 
- Quiet Zone did noth- © the others. It’s the smallest. 
i ing, the NB-DX pro- : Though active noise cancellation 
ME Voc vided about eight dB works effectively only below about 
ANT © & of cancellation and — : 1,500 Hz, the earpads offer some 
amen QUIET ZONE Ni 29 prea maintained a gradu- ` protection at higher frequencies. The 
mann NOISEGARD ally decreasing edge è NoiseBuster unit proved the most ef- 
over the others to 80 : fective and the NoiseGard the least 
Hz. At higher fre: in this regard, but how well earpads 
quencies, it was less : work depends upon how well they 
effective than the © fit the shape of your head. | found 
20 ANVT or the Quiet — : the ANVT and Quiet Zone most com- 
15 Zone and, by 1,000 : fortable, closely followed by the 
10 Hz, it had bowed out : NoiseGard. The NoiseBuster fit least 
5 of the picture alto- — : well, but it has the edge in style. 
0.0 gether. In choosing a noise-canceling 
x -5 The results are £ headset, try to get some handle on 
-10 x shown in the accom- : the noise spectrum you want to sup- 
-15 5 H panying graphs, in — : press. The NoiseBuster is best in the 
-20 4 a which attenuation very low bass, and its earpads are 
20 Hz 100 Hz perquener | KHz 310 kHz |< (noise reduction) in < quite effective in the upperfrequency 
E decibels is plotted jion. But with mid-frequencies, the 
When the curve is above the zero axis 5), noise cancellation is effective; against frequency in VT or the Quiet Zone will do a 
where it drops below the axis (negative readings), the electronics add noise. hertz. With the ANVT, : better job. 
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VIRTUAL REALITY 


Coornies WERE 
Mane Or THESE 


he rumor started circulating sev- 
T years ago: Head-mounted dis- 

plays spread head lice. It was 
enough to make anyone who was 
about to put on a helmet in a virtual 
reality parlor want to take a hard 
look at the hair of the previ- 
ous customer. 

“People claimed to 
have gotten lice,” 
says Ben Delaney, 
publisher of Cy- 
berEdge Journal in 
Sausalito, Calif., 
“but we haven’t 
found any evidence. 
Ive probably tried on 
more head-mounted dis- 
plays in public than anyone 
in the world, and I haven't got- 
ten anything." 

Though no arcade requires you to 
shampoo before entering, operators 
are taking preventive measures. Vi- 
sions of Reality (VOR) uses an alcohol 
wipe as a disinfectant on the head- 


band portion of its two-piece VR head- 
gear. The company points out that if 
you're a regular player you may want 
to buy your own headband, which will 
snap into the electronic module por- 
tion of the helmet. 
Edison Brothers Mall Entertain- 
ment's Andrew Halliday notes that his 
company’s virtual reality 
helmets are con- 
structed with mi- 
crobe-blocking 
high-density 
foam that touch- 
es the head 
in only three 
places. W Indus- 
tries, which manu- 
factures the helmets 
for Edison's Dactyl 
Nightmare game, 
ships cleaning in- 
structions and alco- 
hol soak pads. They 
suggest that operators 
use them to wipe the in- 


sides of the helmets between uses to 
kill any bugs. 

As for head lice, Halliday snorts, 
"That was a rumor about four years f 
ago. But we've never heard of one doc- i 
umented incident."—Peter Britton 


SP Ar disc 
EP tracks con- 
sisted of test 
iba and Sharp say their charts showing reso- 

new 19-micron video lution (sharpness) 

heads record pictures that and color bars, plus 
are as dear at slow speed (EP) . The Toshiba M-760 (top) is 
as they are at fast speed (SP). Both VCRs pro- seen with the Sharp CX-H98U. 
And Toshiba says its new “fly- duced resolutions of 
ing preamp" design reduces roughly 240 lines (the industry pictures at both speeds. The 
distortion even more. If these —— fast-speed average) at both slow-speed version seemed 
doims are true, they mark the speeds. However, Sharp's EP softer in each case, but | 
first real advances in VCR de- version showed increased rain- — wouldn't have noticed a differ- 
sign in several years. bow-like “moiré” effects on the ence had | not been looking for 
The advantage of the narrow- colorless resolution chart, while one. With a conventional VCR, 
er heads is that they prevent Toshiba's slower mode soft- the difference in speeds would 
video tracks from overlapping ened edge detail on the portion have been glaring. 
during slow-speed recording. of the chart when operating bee — My conclusion: The narrower 
The flying preamp further re- low 240 lines without actually — heads in both VCRs do produce 
duces noise by placing signal- ing resolution. Both mo- almost equally 
amplifying circuitry on the chines introduced an additional though not identi 
heads themselves, eliminating shimmer of noise on the color- — at slow speed, to 
a short piece of wire that other- bar chart at the slow speed, ^ the fast speed. And Toshiba's 
wise would pick up noise (the — though with the Toshiba, the flying preamp does provide an 
way an antenna does). At effect was subliminal. additional 
least, so goes the theory. The footage (color from For video collectors looking to 
To test these claims, | record- — Pinocchio, black and white save some shelf space by 
ed several tracks with the from The Bride of Franken- squeezing six hours onto a 
Toshiba M-760 ($550) and stein) fared better, with both tape, this is good news in- 
the Sharp CX-H98U ($460) machines producing acceptable —Mark Fleischmann 
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VCRs 


a tape if you know what you're looking 

for. But if you're trying to identify a portic- 
ular part of the audio track, you're out of 
luck. VCRs go silent while scanning. 

Sanyo recently demonstrated a prototype 
of a VCR that lets you hear three-second 
audio gulps while scanning through a video 
either forward or backward. The È 
working name is Sports Review, because 
the ability to listen to dips of the play-by- 
play could be especially useful while scan- 
ning through any kind of ball game. Digital 
memory acts as a buffer to spew out audi- 


[ee ye kg 


ble segments; it even flips the sound if 
you're scanning in reverse. Sanyo says it 
might chorge up fo $50 more for VCRs 
equipped with the feature. But Sonyo says 
it has not decided whether to actually in- 
corporate the feature. 


VirtuaL REALITY 
PERPETUAL PATHWAY 


lasses that display a television 

image to the wearer could help 

Parkinson’s disease patients 
overcome the halting, hesitant gait 
that characterizes the disease. Devel- 
oped by Virtual Vision, of Redmond, 
Wash. [“Electronics Newsfront,” Sept. + 
'93], the glasses are being adapted for 
patient use by Suzanne Weghorst at 
the University of Washington. 

The four-ounce glasses project a 
track of objects—currently yellow 
blocks—at stride-spaced intervals for 
about ten feet. Wearers step acrossthe , 
track, facilitating nearly normal walk- 
ing patterns. À manual method— 
dropping an object to step across—has 
been used effectively for years, accord- 
ing to William Langston, president of 
the Parkinson's Institute in Sunny- 
vale, Calif. "The glasses are very excit- 
ing," he adds. 

The glasses use a miniature video 
display and a focusing lens to bounce 
images into the eye, according to Vir- 
tual Vision's vice president Brian Dur- 
wood. Currently, an 8mm tape player 
provides the images, but Durwood 
hopes to link the glasses to a palmtop ` 
computer. 

“A head-mounted type of display 
can be commercialized within a few 
months," says Weghorst. The glasses 
will follow later, at costs expected to 
start at $700.—Gail Dutton 


HOME 
TECHNOLOGY 


CoNSTRUCTION 
Mup Hur UPDATE 


o architect Robert Chappelle, hap- 
LES is a home made of mud. 

Chappelle has adapted ancient 
African mud-building tech- en 
niques for an earthen 
structure he's constructing 
in rural Vermont. ^I decid- 
ed someone ought to look 
into mud," he says, “and I 
nominated myself." 

While mud houses have 
long been used in hot 
climes where trees are not 
common, Chappelle says 
they have never been tried © 
in colder areas. Learning on the job, 
Chappelle spent four years building 
the first of what will be four conelike 
domes; it will take him another three 
years to finish the 2,000-square-foot 
house. Because it's built in a rural 
area, the house is not subject to build- 
ing codes. 

To build a dome, Chappelle first cuts 
and glues together panels of Foamular 


Se oui 


This odé-looking house is made of mud. The model (left) shows how 
the completed house will look. 


polystyrene 
insulation 
board to form 
a catenary 
shape; anoth- 
er cone is 
" built above 
this. Chappelle, who learned pottery 
to familiarize himself with clay form- 
ing, then applies handfuls of mud 
mixed with Portland cement to the in- 
ner and outer sides of the double-cone 
structure; he uses a bendable shaper 
to carve and shape the mud. Clear 
water repellent protects the exterior. 
The finished walls have an insula- 
tive value of R-40. Two ducts pull hot 


air from the ceiling down to the floor 
to help warm the space. In mid-De- 
cember, the as-yet-unheated dome's 
interior temperature was in the mid- 
40s, though “we'd had zero-degree 
weather already," says Chappelle. 

In addition to its insulative value, 
mud offers aesthetic benefits too: 
“How many shapes do you get out of 
plywood and studs?" he asks. “You end 
up with boxes: a kitchen box, a dining 
room box." In his home, by contrast, 
rooms will flow into each other. 

To speed the construction of future 
mud houses, Chappelle would design 
a panelized foam core that is already 
formed.—Mariette DiChristina 


cyde. The only the basket rotates through 
APPLIANCES drawback is that the water, its six flat sides act 
some consumers like paddles, pushing water 
Six-SipED WASHTUB find it inconvenient through the basket holes 
Boosts CLEANING to load the machine with more force. This cleans 
R from the side in- the dothes more thoroughly, 
stead of from the claims Staber, and thus re- 
n their quest to build washing mo- top. quires less detergent. 
chines that use significantly less Staber Industries, If you add up the savings 
water, several manufacturers ore a small manufactur- from heating and consuming 
employing the same trick: Turn the er in Groveport, less water, as well as using 
wash basket on its side and rotate it Ohio, solves this less detergent and wash addi- 
like a tumble dryer. Clothes slosh problem with its i fives, a typical household with 
through a relatively small amount of — two-door top-lood 1 an electric water heater could 
water instead of floating in many machine—there’s a 3 save roughly $333 per year 
gallons" worth. door for the wash- 4 (with electricity at $0.12 per 
For years, Frigidaire has offered tubandasecond | = kilowatt-hour); with a gas wo- 
these “horizontataxis” machines in one for the inner ter heater, the savings would be 
the United States under its White- basket. Unlike £ about $254 per year, estimates 
Westinghouse and Gibson brand Frigidaire's round tub and The tub’s flat Stuber. The System 2000 washer is 
names. The company claims the mo basket, Staber’s System 2000 us- sides make this washing available in three models, ranging 
chines use one-third less water per es a hexagonal tub and basket; as machine more effective. from $800 to $900. 
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STEVE STANKIEWICZ 


HOME TECHNOLOGY 


SOLAR POWER 


More News On 
SHINGLES 


lectricity-generating roof shingles 

may become available sooner than 

previously thought [“Home Tech- 
nology Newsfront," December '93]. 
United Solar Systems Corp. (USSC), of 
Troy, Mich., recently announced a 
breakthrough in the efficiency and reli- 
ability of its photovoltaic panels. Based 
on work done by USSC's parent compa- 
ny, Energy Conversion Devices, the 
new technology could cut the price of 
solar electricity almost in half. 

The company's panels, which will be 
sold as shingles and used instead of 
traditional roofing, convert sunlight 
directly into electricity with an effi- 
ciency of 10.2 percent; experts have 
long considered 10 percent efficiency 
the threshold of economic viability for 
this type of solar panel. 

"The solar panels used in space and 
power plants for the last 30 years were 
all based on crystalline silicon, which is 
too expensive to put on every roof,” ex- 

. plains Subhendu Guha, a USSC scien- 
tist. “What USSC has done, with De- 
partment of Energy funding, is to make 
less-expensive amorphous silicon pan- 
els efficient enough so that panels on a 
roof could supply most of an average 
house's power during the day." The new 
panels use three layers to capture pho- 
tons more efficiently: The top few thou- 
sandths of an inch capture the blue 


part of the spectrum, while the middle 
and bottom layers capture green and 
red light. 

The amorphous silicon panels could 
generate power that costs as little as 
16 cents per kilowatt-hour; currently, 
the cost of electricity from photo- 
voltaics is more than 25 cents per 
kwh. USSC expects to have its solar 
shingles on the market by the end of 
1995.—Jonathan D. Beard 


WATER HEATING 
A Moprt Or ErriciENCY 


easuring 10 by 12 by 15 inches, 
it's no bigger than a bread box. 
But the E-Tech heat-pump wa- 
ter heater more than doubles an elec- 
tric-resistance hot-water tank's efficiency. 

Electric water heaters have a coeffi- 
cient of performance, or COP, of 0.76 to 
0.97. With E-Tech, that COP jumps to 
2.6, cutting a typical water-heating bill 
by two-thirds, Previous heat-pump wa- 
ter heaters achieved only 2.0 COP. 

E-Tech can heat 200 to 300 gallons of 
water per day (an average homeowner 
uses 64 gallons daily). The unit fea- 
tures a fluid with a low boiling point to 
extract heat from house air to warm 
the water in the tank. 

The $595 cost of E-Tech, sold by 
Crispaire Corp. of Atlanta, should be 
paid back in energy savings in two to 
three years, says the Electric Power Re- 
search Institute in Palo Alto, Calif., 
which developed the unit.—M. D. 


that beating rising timber prices from each 3/4-acre lot to 
CONSTRUCTION means making better use of all make room for a typical house 
available timber. One rich but in his 250-house subdivision. 
New LUMBER  oftoverlooked source: building Three years ago, Marcotte in- 
SOURCE: sites. vested $30,000 in a portable 
BunpiNc Lors "There's an unbelievable sowmill and troctor, a solar- 
number of trees on lots,” says powered fing kiln, and 
'ermont builder Bob Mar- Marcotte. His company, a chipper. His lumber-bill sav- 
cotte can see the forest Pinewood Manor in Essex Junc- ings have more than repaid the 
for the trees. He knows tion, clears 20 to 30 trees equipment costs. _ 
Marcotte turns white pine in- 
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to clapboard siding and exterior 
and interior trim, oak and 
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CONTAMINANTS 


Tur Bucs 
Arounp Us 


cientists on Cape Cod have devel- 
oped a series of home test kits that 
detect bacterial contaminants like 
E. coli and salmonella. The kits, now 
being reviewed by the EPA, could be 
the first products homeowners can use 
to inexpensively test their food and 


` water for these potentially lethal bugs. 


Hydros Inc. biologists Steven Boyd 
and Norman Wainwright combined the 
chemicals, sugars, and antibodies used 
in conventional microbiology tests to 
create the products, which will each 
cost $15 to $20. Each contains solutions 
and equipment designated for a partic- 
ular contaminant. For example, a wa- 
ter-testing kit includes a plastic beaker 
with a white paper filter, which is a 
sterilized membrane treated with an 
antibody. That filter turns blue if the 
water contains E. coli, an indicator of 
sewage contamination. 

To test poultry for salmonella, drip- 
pings from the uncooked food are 
placed in a small glass column that 
contains three miniature filters (two 
filters act as controls). If the food is 
contaminated, the antibodies on the 
third filter react, and the filter 
changes color. 

But homeowners who use the prod- 
ucts must do so carefully—the devices 
incubate and grow the bacteria even 
before they provide the results. There- 
fore, Hydros is also considering a 
home delivery service: After a home- 
owner places the food or water speci- 
men in a kit, a van would collect the 
samples, which would then be incu- 
bated in a safe location. The home- 
owner would receive the results by 
phone the next day.—Sarah Keller 


Grass May Be Guiry 

f indoor air mokes you sneeze, it may be 

the tiny gloss fibers used in many building 

materials. That's the conclusion of a new 
study by Cornell University environmental 
analyst Alan Hedge. 

The study searched for possible causes of 
sick building syndrome (SBS)—character- 
ized by mysterious eye, nose, and throat irri- 
tation while indoors—in 27 office buildings 
across the eastern United States. Many pre- 
vious reports had speculated that either 
cigarette smoke or toxic chemicals cause 
SBS. But Hedge found that SBS-prone build- 
ings contained unusually high levels of air- 
borne glass fibers, suggesting that the fibers 
are the real culprit. Gloss fibers ore used in 
fibergloss insulation, tiles in drop ceilings, of- 
fice partitions, and some furniture. 

Although the study did not specifically an- 
alyze houses, Hedge notes that older 
homes may have loose insulation that re- 
leases fibers into heating ducts. Unsealed 
fiberglass insulation is also sometimes used 
on the undersides of refrigerators. 

Fortunately, ridding the air of these fibers 
may be simple: Install an inexpensive air 
filter.—Robert Langreth 


Rock ^N Rou. Home 


urtis Noble has created an alter- 

native to traditional housing for 

earthquake-prone areas. The 
Pocatello, Idaho, resident's design is a 
sphere within a sphere. Rather than 
being attached to a foundation, it sits 
in a cupped concrete "nest," with the 
outer sphere tied down via cables. 
Utilities are piped in through under- 
ground flexible cables. 


when the 
ground roils, 


The outer sphere is a geodesic ex- 
oskeleton of beams and cables that 
balance the internal sphere on com- 
puter-controlled ball bearings or 
rollers. When the earth moves, sen- 
sors relay force and direction data to 
this computer. Utility and grounding 
cables are then disconnected. The 
computer then continuously reorients 
the inner sphere to a horizontal posi- 
tion, regardless of the outer sphere. 
—Philip L. Harrison 


If you'd like to see our cave spring and how we make Jack Daniel's, come visit us. 


OUR CAVE SPRING water, and barrelman 


Richard McGee, are two of nature's wonders. 


The cave spring here in Jack Daniel's Hollow 
has been flowing pure and iron free for 
millions of years. And though Mr. McGee 
hasn't been at his job quite that long, 
he has rolled more barrels for more 
years than anyone else around. If 
you've yet to taste Jack Daniel's, we 
hope you do so soon. The rareness 
you'll find is due, in no small part, 
to two of Tennessee’s greatest 
natural resources. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motiow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government 
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MPUTERS 
OFTWARE 


SYSTEMS 
THe DX4 GENERATION 


nly months old, Intel’s DX4 ver- 

sion of its 486 microprocessor is 

already spawning an entire gen- 
eration of speedier desktop and 
portable PCs. 

The DX4 chip runs markedly faster 
than previous 486 processors, such as 
the 486 SX and DX2, but slower than 
Intel's Pentium chips. Most of the 
desktop DX4 models run at 100MHz, 
compared with a maximum 486 speed 
of 66MHz previously. At this writing, 
more than a half-dozen companies are 


Among the first personal computers to use 
Intel's new DX4 microprocessor are Toshiba's 
T4800CT laptop (left) and Dell’s XPS-4100V 
desktop models. 


selling DX4 desktops, including Am- the DX4 is a low-heat, low-voltage 
bra, AST, CompuAdd, Dell, Hewlett- chip that can be easily adapted to 
Packard, and Micro Express. And vir- small, battery-operated systems. 
tually every major PC maker is Compaq, Gateway, NEC, Texas In- 
expected to be selling DX4 machines struments, and Toshiba are among 
by summer's end. Prices generally the computer makers using Intel's 
range from $2,400 to $3,000. 75MHz DX4 chip in their notebook 
Unlike previous chips, which had to models. But smaller machines fetch 
be redesigned to work with portable bigger price tags: Typical prices range 
PCs, the DX4 is going directly into from $4,000 to $5,000, with a few 
notebook computers. That's because models going for $6,000 or more. 


WIRELESS 


New Dara BAND 
Prays Nanonmpe 


he company that first made no- 

fionwide paging a reality with 

the Skytel service is about to 
work its wireless magic with PCs and 
electronic mail—with a little help 
from Microsoft. 

Mobile Telecommunications Tech- 
nologies, better known as Mtel, is 
building a two-way wireless data net- 
work slated to begin serving the 
largest 300 urban areas in the Unit- 
ed States by next year. The compo- 
ny, under the subsidiary name No- 
tionwide Wireless Network, hopes to 
cover the top 500 city areas by 
1997. Microsoft is investing $30 
million in the $150 million network 
and will develop communications 
software for sending messages. 


Unlike existing wireless data net- 


works such as Ardis and RAM Mobile wired phone network, such os fax portable devices themselves won't wireless modems do today. Mtel is 
Data, the Mtel system is using sepa- machines, desktop PCs, and main- need as much transmitting power. working with Motorola and others to 
rate transmitting and receiving st frame computers used by ordine Hence, the devices can be very build the communications equipment 
fions to move messages between services. The separate stations will ee ee QUEE tapping into its network. In addition 
handheld communicators, top allow the network to use relatively days or to two-way data pagers and custom 
computers, and two-way data few transmitting systems and many ihe ion opa d communicators, Mtel expects 
pagers. The network will also link more receiving systems. With receiv- means that wireless communications + PCMCIA cards to be available for use 
these devices to equipment on the ing stations always nearby, the devices won't require antennas, as with existing portable computers. 
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Roadmaster. li. 
Its 260-HP engine isso | 
popular the spark plugs — 
have already 
gone platinum. ^ > 


It should be a record-breaking year 


ume 


for Roadmaster. Because along with — : 
dual air bags and anti-lock brakes 
Roadmaster now has a new 260-ho! 


engine that returns 25 mpg* on 


And platinum-tipped spark ew 
100,000 miles. For more infos 

-Roadmaster Sedan delivers P i 2 "d and 
‘value; «call 1- 800-4A- BUICK, i 


BUICK 
The New Symbol For Quality 
In America. " Si 


COMPUTERS (ST SOFTWARE 


VIDEO PRIMER 


War Or Pictures: 
Moving Imaces On PCs 


rame by frame and pixel by pixel, 

software with the realism of full- 

motion video is coming to a PC near 
you. But exactly how the video gets on 
your PC screen, and how closely it re- 
sembles the stuff of movies, is not a fin- 
ished seript. 

That’s because, unlike in the televi- 
sion and movie worlds, there's no single 
standard for how moving pictures 
should be recorded and displayed on 
the screen. With computers, “recorded” 
means converted from images into a 
stream of ones and zeros that comput- 
ers can store in compressed form on 
conventional hard disks or CD-ROM 
discs. Displaying those images then re- 
quires that the digital code be decom- 
pressed and turned back into pictures. 

Until 1992, this process required a 
separate circuit board to perform the 
compression-decompression—or codec 
—functions necessary for creating digi- 
tal video. But that year also saw the in- 

. troduction of two software-based 
codecs: Indeo by Intel and Cinepak by 
SuperMac Technology. Each uses com- 
plex algorithms in the software, rather 
than routines burned into computer 
chips, to encode and decode video sig- 
nals. Both Indeo and Cinepak are com- 
patible with the two most popular stor- 
age standards, or file formats, for 
digital video: Microsoft’s Video for Win- 
dows and Apple’s QuickTime. 

Software codecs have gained favor, 
since they don’t require that you buy 
and install a digital video board, which 
can cost as much as $1,000. Software 
codecs also add little or nothing to the 
price of CD-ROM titles. Intel licenses 
Indeo to software makers for free, for 
example. But software codecs do de- 
mand that you have a good deal of over- 
all hardware horsepower. Generally, 
digital video requires a 486SX-based or 


From Bits To ViDEO 
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PROGRAMS 
SOFTWARE On 
DEMAND 

s your local software store 

going the way of the abo- 

cus? Maybe someday, if new 
electronic software distribution Design Palette lets you preview and purchase 
schemes catch on. 5, dip art, and photos from your PC. 

For years, small companies 

been delivering their ty- CD-ROM discs and instantly software packages from major 

now, pay-ater “shareware” “buy” whatever you like. If the vendors such as Microsoft and 
programs to buyers via ondine ^ purchase is approved, then the Lotus. With the Softbank disc, 
services and bulletin boards. software is "unlocked" and you can try limited versions of 
Now, the CD-ROM format is of- transferred to your PC's hard the applications first, then or- 
fering new possibilities for d disk. der what you like via tele- 
livering software electronically. International Typeface will be phone, using a credit card. 

Infosafe Systems has devel- the first to use the new Info- —You're then issued a password 
oped a system that uses a safe system with Design that unlocks the full versions of 
small box and a series of CD- Palette, which debuts in the software you buy. So far, 
ROM discs to let you purchase September. the disc is being offered only to 
new software and use it imme- Meanwhile, Softbank is us- computer manufacturers, who 
diately. The box contains a spe- ing a “try and buy” CD-ROM are including it with their new 
ciolized modem for communi- disc to distribute 150 different © PCs.——Jon Pepper 


faster PC with Windows, or a 68040- 
based or faster Macintosh, for good 
performance. 

Video has been limited almost exclu- 
sively to CD-ROM programs, since the 
medium affords the kind of real estate 
necessary for the enormous files gener- 
ated by digital video snippets. But 
even with 650 megabytes of space to 
spare, CD-ROM discs can hold only 
about an hour of compressed video. 
And, generally, the quality of the video 
has not been up to TV standards. Early 
titles using digital video were limited 
to a jerky ten to 15 frames per second, 
inside a tiny window only one-six- 
teenth the size of the PC screen. 

The next generation of software 
codecs allowed 24 frames per second in 
a window one-quarter the size of the 
screen. Though still not quite TV- 
quality, CD-ROM titles using video, 
such as The 7th Guest and Critical 


Path, shot to the top of best-seller lists. 
More improvements are coming this 
summer. The next release of Quick- - 
Time, version 2.0, will be capable of 
displaying full-motion video at 30 


` frames per second in a quarter-screen 


window—or full-screen at 15 frames 
per second. Intel says it plans similar 
updating for Indeo by fall. By the end 
of 1995, software codecs should be able 
to show full-screen video at a TV-like 
30 frames per second. 

The hardware approach isn't dead. 
Boards using the hardware codec sys- 
tem approved by the Motion Picture 
Experts Group (MPEG) are expected 
to multiply and become cheaper in the 
coming months. In addition, a group of 
software developers has formed an or- . 
ganization called OM/1 (for Open 
MPEG 1) to promote a common inter- 
face between CD-ROM software and 
hardware codecs.—Sandy Reed 


MONITOR. 


TOM WHITE 


ELECTRONIC SHOPPING 
COMPUTER CATALOGS 


hose catalogs that fill up your 
mailbox may soon be showing up 
on your computer screen, Comput- 
erized catalogs are the wave of the fu- 
ture, and a few are being tested today. 

The merchandise and the pricing in 
electronic catalogs will likely be simi- 
lar to that of paper catalogs, but you'll 
no doubt have more options on a PC. 
Many catalog retailers envision buy- 
ers being able to view items from dif- 
ferent angles or in different styles 
and colors. You might also be able to 
see how a particular jacket looks with 
a certain shirt, for example, or 
whether a beige couch clashes with 
blue drapes. 

Several companies are taking ten- 
tative steps toward such futuristic of- 
ferings. Apple recently tested a cata- 
log sampler on a CD-ROM disc called 
En Passant. It included digital cata- 
logs from 18 retailers, some with fa- 
miliar names, like L.L. Bean, 
William-Sonoma, and Tiffany & Co. 
Apple says it was pleased with the re- 
sponse to En Passant and may initi- 
ate something similar later this year. 

The catalog look, if not the direct- 
purchase aspect, has also been em- 
braced in different forms. InterAction 
Development Corp. (309-693-1203) 
sells programs on floppy disks that 
showcase products in catalog fashion 
and let you compare them. Its Auto 
Answers product covers 700 cars and 
trucks, for example, while Electronic 
Answers lets you browse through 
VCRs, TVs, and stereo components. 

On-screen catalogs are showing up 
in stores too, as a modern variation 
on the freestanding kiosk or the cata- 
log department. ModaCad Inc. (310- 
312-6632) has developed ModaCata- 
log software for creating in-store 
computerized catalogs that let cus- 
tomers peruse entire product lines— 
not just what's in stock—and place or- 
ders electronically —Suzanne Kantra 


MODACATALOG| 


Biase 


Computerized catalogs like this one will give 
more control over the browsing process. 


3 


PROGRAMMING 
Tur MiLLenniaL Mess 


ith the millennium approach- 
Wi: prophets of doom should 

spare a dour forecast for com- 
puters. Set your PC for the first date 
of the year 2000 in the usual short- 
hand (01-01-00), and you'll likely see 
an ominous warning: Invalid date. 


GREG VALLEY 


Software that uses “range checks” to 
keep zeros out of year entries is going 
to be troublesome as we turn the mil- 
lennial page. So, too, are a variety of fi- 
nancial and calendar-keeping pro- 
grams that use two-digit years—94 
instead of 1994—for calculations. 
Such shortcuts skew even basic 
math: 94 minus 89 may equal five 
years, but 00 (as in the year 2000) 

minus 89 yields -89 years. Some 
programs also use "99" to indi- 
cate the end of a file or the end of 
a tape, raising the possibility that 
software could be inadvertently 
halted as we reach 1999. 

The solution, using four-digit years, 
is a simple but immensely expensive 
fix. Individual companies are believed 
to have already budgeted as much as 
$100 million to make the necessary 
changes by the end of the century. Da- 
ta Dimensions, a Los Angeles consult- 
ing firm, estimates that one out of ev- 
ery 20 lines of software code needs 
changing. Many popular programs 
are now giving you the opportunity to 
fix this problem yourself by using 
four-digit years.—Ellen Germain 


GRAPHICS Today,you con add more 
memory to some 16-bit 
Tue 64-srr and 32bit graphics 
PICTURE boards to display higher res- \ 
olutions and more colors, but 
ew 64-bît graphics boards you could nod off waiting for 
promise to paint pretty pic- — the screen to draw these com- 


tures on your PC screen. 

By processing more video infor- 
mation in less time, these new 
boards yield the resolution and 
subtleties of color needed to 
make images on your computer 
monitor appear as realistic as a 
photograph. 

The increased speed of 64-bit 
boards is what makes photore- 
lism practical for everyday use. 


plex images. By contrast, 64-bit 
boards can display such images 
at acceptable speeds. 

The amount of video-dedicat- 
ed memory on these boards is 
critical, and costs vary accord- 
ingly. Prices for 64-bit graphics 
boards with 2MB of memory 
range from $300 to $500, 
while prices for similar boards 
with 4MB of memory ore 


$600 or more. These boards 
are available from ATI, Dia- 
mond Computer Systems, and 
Number Nine, among others. 
Many desktop PC makers will 
also begin including 64-bit 
graphics boards with their sys- 
tems this summer—S. K. 


BULLETIN BOARDS 
RAIDING THE FEDS 


ere’s financial news that could 
His: high interest rates among 
modem owners: The Federal Re- 
serve Board is in the bulletin board 
business—the electronic type, that is. 
A new bulletin board system (BBS) 
called Liberty Link recently brought 
the New York Federal Reserve Bank 
within reach of anyone with a PC and 
a modem. Liberty Link (modem num- 
ber is 212-720-2652) lets you peruse 


various libraries of information, in- 
cluding daily listings of Treasury secu- 
rities prices, twice-daily postings of for- 
eign exchange rates, and weekly 
statistics on the nation's money supply. 
It also offers news releases, as well as 
biographies of senior officers of the 
New York Federal Reserve and tran- 
scripts of their speeches. 

Liberty Link joins similar Federal 
Reserve bank BBSes in Dallas, Min- 
neapolis, and St. Louis. The ones out- 
side New York tend to have more re- 
gional and historical data, while 
Liberty Link focuses on the financial 
markets.—Candace Golanski 
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> . A speeding comet will crash 
into Jupiter this month with 
the force of 50 million 
. . ` " atomic bombs. 


BY DAVID GRAHAM 


he comet hunters were startled when they turned 

their g: toward Jupiter last year. Working at 
ni . California’s Palomar Observatory, they discovered 
È a comet that was not only trapped in orbit around 
the giant planet but had shattered into a train of 21 distinct 
pieces tugged apart by Jupiter's gravitational forces. 

Now the "string of pearls," officially named Periodic 
Comet Shoemaker-Levy 9, has an even more dramatic 
73 fate. Later this month, it will plunge into the Jovian atmo- 

sphere with an explosive force that could reshape the ap- 

. pearance of the planet. 

The event will mark the 

first time in recorded his- 

tory that anyone has seen 

a comet collide with a 
planet. 

The 21 cometary frag- 
ments will pelt the solar 
system's largest planet 


String of pearls: during six days starting July 16. The first chunk is calcu- © 
Hubble Space Telescope lated to hit at 19:28 Greenwich Time (3:28 p.m. in the $ 
mosaic image shows eastern United States). 2 
the fragmented comet The impacts at 60 kilometers per second could churn 3 
headed for Jupiter. | Jupiter's signature cloud bands, produce fireballs the size £ 


of Texas, and form clouds that encircle the gaseous giant # 
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ALL EYES ON JUPITER 


The distant Voyager 2 ` 
may detect a flash of 
ultraviolet light at the 
moment of impact. 


It could even generate a 

Jovian version of the aurora borealis in 
red and yellow hues. 

This enomenal event, and 

happening in our life- 

time," says Lucy-Ann McFadden, the 

planetary scientist coordinating view- 
ing plans for NASA. 

When the bombardment begins, 

McFadden, "virtually every ob- 

d is going to be 

-" Astronomers have 

had months to prepare for the event 

and plenty of time to book telescope 

reservations. Satellites and planetary 

probes | been reprogrammed to 

vatch too; chief among them is the 

Galileo spacecraft. Already speeding 

toward Jupiter for a rendezvous next 

ear, it is expected to have the best 
iew of the coll ý 

Because the impacts will occur on 
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The shattered 
comet will strike 
Jupiter's night 
side, south of 
the Great Red 
Spot. 


the night side of Jupiter, only Galileo 
will have a close look at them as they 
occur. Other observatories will see the 
results within an hour or so, when the 
impact sites rotate into daylight. 

Eugene and Carolyn Shoemaker, a 

and-and-wife team at Lowell Ob- 
servatory in Flagstaff, Ariz., and co 

league David Levy are among the 

y sci s eagerly awaiting the 

The veteran three- 

c all the time, but the 

comet olyn Shoemaker 

spotted in images taken the night of 

March 23, 1993, has become the most 

memorable of all. 

Calculations now show it had been 
orbiting Jupiter for perhaps a century, 
too distant and too faint to be seen 
from Earth. It's classified as a periodic 
comet, one that p: s through the so- 
lar em more than once. Had it not 


The Hubble Space 

*: Telescope will capture 
Í -. the most detailed 
images but won't 

î havea direct view of 


the crasli site. ‘ m 


4 N E 


ao 


* 


CM 
Headed for a 1995 
rendezvous with 
Jupiter, Galileo. will 
have the best view of 
the collision. 


shattered into multiple light-refl 
ing fragments as it swept past Jupiter 
in July 1992, it would not have been 
noticed in time for astronomers to ob- 
serve the impending collision. 

his probably happens only once in 
many lifetim Eugene Shoemaker 
says of this month's event. “We're ex 
tremely lucky." Jupiter may capture a 

y, two or 


s cannot accurately predict the ef- 
of the collision until they asce! 


information 
likely to be elusive until the moment 


of impact. 


Images taken by the Hubble Space 
Telescope a year ago showed 21 dis- 
tinct pieces, with the largest appear- 
ing to be about four kilometers in di- 
ameter. Since that time, three of the 
pieces have disappeared, reducing the 
number of fragments to 18. But three 
others have broken apart, returning 
the count to 21. 

Hubble looked at the comet again in 
January and late March, after correc- 
tive optics had been installed to im- 
prove the telescope's vision. The best 
estimates from the Hubble Space Tele- 
scope Institute now show the frag- 
ments may be no larger than one kilo- 
meter across and possibly smaller. 
But even with updated images from 
Hubble, astronomers acknowledge 
there is much uncertainty. Each frag- 
ment spews highly reflective dust, 
which dramatically increases its visi- 
bility but also helps obscure the nucle- 
us where most of the mass resides. 


ssuming the larger pieces are a 
kilometer in diameter, as- 


tronomers calculate that these 
fragments will penetrate 100 kilome- 
ters beneath Jupiter's cloud layer be- 
fore exploding in the planet's thick at- 
mosphere, composed primarily of 
hydrogen and helium gases. Each 
chunk will explode with a force 
greater than all the nuclear weapons 
on Earth, and together they will pack 
a million-megaton punch —50 million 
times more powerful than the atomic 
bomb dropped on Hiroshima. 

If a comet the size of Shoemaker- 
Levy hit Earth's solid surface, it would 
explode instantaneously—altering the 
global climate and devastating human 
civilization. But the effects of a comet 
plunging into Jupiter's thick, gaseous 
atmosphere are less certain. 

To predict what will happen when 
the collision occurs, researchers at 
Sandia National Laboratories in Albu- 
querque, N.M., are using the world's 
fastest supercomputer, coupled with 


software originally devel- 
oped to model nuclear 
weapon blasts. Their fore- 
cast: The fragments will 
plummet through the up- 
permost reaches of the 
planet's atmosphere as 
rigid objects, creating bow 
shocks like those prod- 
uced by supersonic jet 
fighters. As the fragments 
penetrate deeper, they 
will be deformed by the 
ever-thickening atmo- 
sphere and will explode 
after a few seconds. The 
trail of hot air and debris 
left behind each fragment 
will then expand, creating 
an enormous fireball that 
will erupt above Jupiter's 
cloud tops. The Sandia sci- 
entists are not sure 
whether these fireballs 
will be visible from Earth. 

Another computer mod- 
el, developed by comet ex- 
pert Zdenek Sekanina at 


IDENTIFYING GELESTIAL OBJECTS 


Quick! What's the difference between an asteroid and a 
comet? If you can’t answer, don't worry: Astronomers 
themselves often have difficulty telling these objects 
apart. To clear up the confusion, here's a brief rundown 
on six often-misused terms for solar-orbiting objects 
smaller than planets: 


P Meteoroid: Any small rocky or metallic object that or- 
its the sun. 

Asteroid: A large meteoroid. How large depends on 
whom you ask, but generally anything more than a few 
hundred feet across qualifies. Most asteroids orbit in a 
belt between Mars and Jupiter. 

P> Comet: An orbiting object composed primarily of ice 
and frozen gases. Many comets, such as Halley's, have 
Jong eccentric orbits that swing them past Earth every few 
dozen years. 

> Near-Earth Object: Any meteoroid, asteroid, or 
comet whose orbit frequently brings it near Earth. 

> Meteor: Any meteoroid, asteroid, or comet that actual- 
ly enters Earth's at . Meteors burn up when they 
collide with the atmosphere, creating meteor showers. 

P Meteorite: A meteor that makes it to Earth's surface. 
Generally, an object must be at least 100 feet across to 
survive atmospheric entry, but small pieces of larger ob- 
jects sometimes reach the ground.— Robert Langreth 


NASA's Jet Propulsion Laboratory in 
Pasadena, Calif., predicts even more 
violent effects. While many as- 
tronomers suspect that most of the 
comet's brightness is light reflected by 
dust, Sekanina believes the light indi- 
cates a larger cometary core that could 
be some four kilometers in diameter, 
with other fragments perhaps two 
kilometers across. 

The explosions of these chunks 
would roil Jupiter's well-known am- 
monia cloud bands and possibly in- 
duce storm vortices that would be visi- 
ble from Earth, says Sekanina. His 
calculations show that the explosions 
could send cometary particles and 
dust rippling through the entire atmo- 
sphere, where sunlight would reflect 
off the spray, brightening the planet. 
Europe had a similar period of “white 
nights" in 1908, after a large extrater- 
restrial object exploded above Tungus- 


ka in Siberia. The atmospheric blast 
kicked up dust that was carried west 
by prevailing winds. At night, the par- 
ticles reflected distant sunlight, 
brightening the sky. 

If the explosions of the comet frag- 
ments are bright enough, the light 
might reflect off Jupiter's atmosphere 
and its four moons. In effect, they 
could all become mirrors of the event. 
Astronomers at Lowell Observatory 
are deploying telescopes around the 
world to look for just such reflections. 

Although Jupiter can be seen with 
the naked eye as a bright dot in the 
Sky, it may be difficult for most people 
to notice any light reflections caused 
by the comet impact, even with binoc- 
ulars. Sophisticated and expensively 
equipped amateurs may be able to de- 
tect some signs of the crash, however. 
“If I were an amateur astronomer 

[Continued on page 71 


COMET CRASH OR ASTEROID ATTACK: WHAT KILLED THE DINOSAURS? 


Sometimes it takes decades for a scientific theory to gain accep- 
tance. This seems to be the case for the hypothesis that a massive 
meteorite wiped out the dinosaurs and other creatures 65 million 
years ago. When Nobel Prize-winning physicist Luis Alvarez first pro- 
posed the theory in 1980, many of his peers professed skepticism. 
But over the years, geologists have slowly unearthed evidence, and 
“the consensus is moving ever more toward the impact theory,” says 
Clark R. Chapman of the Planetary Science Institute in Tucson, Ariz. 

The tide of opinion began to turn in 1991, when geologists located 
the probable impact site: a 120-mile-wide submerged crater on Mexi- 
co's Yucatan Peninsula. After more precisely measuring the slight 
gravity variations produced by the crater, researchers now calculate 
that its diameter is about 185 miles. If this is confirmed, the new size 
estimate would appear to eliminate objections that the Yucatan mete- 
orite was not large enough to cause worldwide catastrophe. 


Paleontologists have long remained the prime objectors to the Al- 
varez theory, arguing that the fossil record for many species indicates 
a gradual extinction. But they too are changing their tune. In a recent 
blind test of the Alvarez theory, University of Miami sedimentologist 
Pott Cineto sert acl socios comano Rezia c mame ti 
croorganisms to several paleontologists for identification. To eliminate 
unintentional bias, Ginsburg kept the ages of the fossil samples to 
himself. When he finally pooled the results, sure enough, he learned 
that almost all the species from the dinosaur era remained alive right 
up to the time before the impact. 

So was it an asteroid or a comet that hit the Yucatan Peninsula? 
*No one really knows," says planetary scientist David Morrison of 
the NASA Ames Research Center in Moffett Field, Calif. The trace- 
able effects of the impact, he explains, could have been caused by 
either type of celestial object—A. L. 
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ne GREE pO 


] he ecologically minded 


may soon be driving fuel-efficient, 


«lean-burning diesels. 


of the DIE 


BY NORMAN S. MAYERSOHN 


t 


or those who presume that the diesel automo- 
bile is dead in this country—strangled by the in- 
escapable grip of emissions laws and finally in- 
terred by an abundant supply of low-priced 
gasoline—the recent introduction of the 1995 
Mercedes-Benz E300 seems nothing more than a 
costly exercise in niche marketing. The only new 
diesel passenger car for sale in all 50 states, this 
$40,000 luxury sedan is sold here primarily for 
the benefit of those die-hard diesel advocates 
who, in the energy-crisis years of the 1970s, 
constituted nearly 80 percent of all Mercedes 
buyers. 

True, this fully equipped Benz does offer 
the longest driving range of any car sold in the 
United States—some 750 miles between 
fill-ups—and it is the first automotive 
diesel with four valves per cylinder. 
But with sales being forecast at 
just a few thousand units per 
year, the E300 appears unlikely 
to leave much of a mark on the 

time line of automotive histo- 
ry. A look beyond the 
American market, however, 
reveals that this car is at 
the leading edge of a 
sweeping trend that 
promises profound im- 
provements in the tech- 
nologies of diesel fuel-injec- 
tion systems, emissions 
control, and fuel formulation. 
In recent years, predictions 
of global climate change have 
fostered a fundamental shift in 
priorities among government poli- 
cymakers around the world, resulting 
in a growing urgency to reduce the buildup 
of greenhouse gases—carbon dioxide in particu- 
lar—in the atmosphere. The causes, effects, and reme- 
dies are mired in controversy and debate, but some points 
are irrefutable: Atmospheric carbon dioxide (CO) levels are 
indeed rising, and the commitment to slow this rate of 
buildup is jump-starting a push for increased energy efficien- 
cies (see "Emerging Technologies for the Supercar," June). 

At the 1992 Rio Earth Summit, more than 150 countries 
Back to the Beetle: Volkswagen's stunning signed a commitment to control greenhouse gas emissions; 
reprise of its beloved Bug is powered bya the United States has set a goal of reducing the output of 

direct-injection diesel engine. The Concept |  heat-trapping gases to 1990 levels by the year 2000. No 
convertible may be slated for production. matter which engineering calculations and political consid- 
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erations prevail, that goal will mean burning less carbon- 
based fuel. Though cars and trucks represent only about 11 
percent of man-made CO»? contributions globally, it’s easy 
to anticipate a renewed push for fuel economy, even in the 
face of low petroleum prices and steady supplies. 

Fuel efficiency is precisely the forte of the diesel, and the 
unmistakable signs that European car makers have taken 
notice are evident in virtually every environmental concept 
car that's debuted on this season's auto show circuit. The 
pedestals reserved for “green” machines, recently occupied 
by electric cars, now display vehicles powered by that for- 
mer atmospheric bad boy, the diesel. 

A few samples: At one display, the Vision A, a sober “city 
car" from Mercedes-Benz, promises 60-plus mpg; nearby 
Stands a brash revival of the Beetle profile from VW, called 
the Concept 1; a few steps away, a flyweight V8 muscle 


STATE-OF-THE-ART DIESELS 


—— 


Audi's 2.5-liter 5-cylinder 
Audi's turbocharged, direct-injection, five-cylinder 

diesel, the most advanced of passenger car designs, 
offers a fuel economy advantage of up to 20 percent 


over prechamber designs. 


Volkswagen’s Ecomatic 


A 90-hp four-cylinder turbocharged 
direct-injection engine is mated to 
VW's Ecomatic drive system, which 
automatically stops the engine when 
the driver's foot is off the accelerator. 
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sedan from Audi known as the ASF glistens in its polished 
aluminum flanks. It is becoming clear that the technology 
of the clean-burning, advanced diesel engine offers enor- 
mous potential as an environmentally friendly powerplant. 
In the narrowest view, it boils down to this: The combus- 
tion process patented a century ago by Rudolf Diesel is in- 
herently low in carbon monoxide (CO) and hydrocarbon 
(HC) pollutants. Also, a series of advances in electronic en- 
gine management and exhaust aftertreatment by catalytic 
converters has proven effective in bringing troublesome ox- 
ides of nitrogen (NOx) and particulate emissions—soot and 
ash that are suspected carcinogens—into compliance. 
“Even a 20-year-old diesel compares favorably with a very 
well-controlled gasoline engine,” points out Dr. Bernhard 
Krauss of Exxon Research. Speaking of the heavy-duty 
haulers that make up 90 percent of the diesel fuel market in 


Audi’s 
direct- 


n 


T 
57 


i 
it 


this country, Krauss adds: ^But diesels 
have become a bigger and bigger por- 
tion of what's left to regulate. If all 
trucks 10 years ago had shifted to 
gasoline, we'd be in much worse shape 
today on carbon monoxide and hydro- 
carbons." 

And that's barely the tip of the 
emissions iceberg, because the diesel 
offers global benefits that, in the long 
run, far outweigh even the immediate 
advantages it could bring to smoggy 
urban areas. The diesel's trump card 
is thermal efficiency; a diesel engine 
converts fossil fuel to mechanical en- 
ergy with far greater efficiency than 
today's prevalent Otto-cycle gasoline 
engine. That translates to lower CO2 
output, a component of the tailpipe ef- 
fluents that is not currently regulated 
because it presents no immediate air- 
quality threat. 


environmental interests. In the 

eyes of the trend-setting California 
Air Resources Board, for example, CO, 
HC, and NOx emissions are public 
health issues and fall under CARB’s ju- 
risdiction; carbon dioxide, on the other 
hand, is viewed as a matter of energy 
policy and does not concern the board. 
That seems fair enough until you ex- 
amine the ultimate impact of legislat- 
ing mandatory electric vehicles, the 
predictable result of CARB's 1998 Zero 
Emissions Vehicle requirement. 

Appraising this strategy of reducing 
local smog conditions while ignoring 
global consequences, Dr. Manfred 
Fortnagel of Mercedes-Benz minces 
no words: "It's nonsense. If you burn 
fuel to charge the battery, 300 to 400 
percent more CO» is generated than if 
the car burned diesel." Other sources 
may quibble with the numbers, but 
most agree that if electric cars are 
recharged by coal-fired generating 
plants—presently the source of half 
the electricity in this country—the 
CO» burden will increase. 

Yet with gasoline prices low and 50- 
mpg cars languishing on showroom 
floors, can drivers be convinced that 
seeking out diesel fuel at grimy truck 


T* distinction leads to a conflict of 


A TOE IN THE DOORWAY OF THE DIESELS FUTURE 


Until the release of the Mercedes-Benz 
E300, the 50-state diesel was officially list- 
ed as missing in action. To tell the truth, few 
missed it. But if this new-generation engine 
is an accurate preview of the diesel of the 
future, life won't be so bad after all. 

Judged on specifications alone, the E300 
would seem lackluster—horsepower is rat- 
ed at 134, and torque peaks at 155 pound- 
feet. But driving performance is another 
Story. The engine torque is spread gener- 
ously over a wide rpm band, with 90 per- 
cent of the maximum torque available from 
1,900 to 5,000 rpm. This is a result of the 
three-stage resonance intake system that 
controls a pair of butterfly valves inside the 
manifold to produce cylinder charging 
peaks at 2,400, 2,900, and 4,000 rpm. 

Civil enough to be termed quiet—thank 
Mercedes' rigorous engine encapsulation 
for this respite—the three-liter in-line six 
overturns all existing notions of what a 
diesel-powered car may be. The primary in- 
novation at work is a four-valve combustion 
chamber that offers the same benefits as it 
does in its gasoline applications. The differ- 
ence is that, instead of the spark plug gain- 
ing ideal central position, the prechamber 
now commands this prime real estate. An 
electronic engine-management system con- 
trols the exhaust gas recirculation, and an 
oxidation catalyst is fitted to cleanse CO and 
HC from the exhaust stream. 


The fovr-valve cylinder head in Mercedes" 
three-liter diesel reduces exhaust emissions 
and increases power. 


The results are impressive. By the num- 
bers: Particulate emissions are down 40 
percent, torque is up 10 percent, and fuel 
economy is improved by 8 percent. The 
bottom line: A midsize Mercedes-Benz, 
weighing in at 3,500 pounds and capable 
of 130 mph, offers the EPA fuel economy of 
a Toyota Corolla—26 mpg city and 32 mpg 
highway.—N. S. M. 


Stops and plugging in engine block heaters on cold nights is 
worthwhile exchange for preserving our atmosphere? 
Certainly, technology can overcome most sources of buyer 
resistance to today's diesels, such as their coarse curbside 
manner and notoriously laconic performance, but political 
solutions will perhaps prove even more effective. 

Europe's steep fuel taxes (up to 80 percent of the price at 
the pump) provide a powerful incentive for high-mpg effi- 
ciency, placing diesel at half to two-thirds the cost of gaso- 
line. In this country, the so-called Supercar joint venture 
between Detroit and Washington strives toward an 80-mpg 
goal, and with the global-climate imperative figured in, it's 
not unreasonable to suppose that American drivers will 
one day find themselves paying some sort of carbon tax at 
the fuel pump. 


While the diesel engine is a popular choice throughout 
Europe for its economical operation and legendary durabil- 
ity, it is by no means limited to dull, utilitarian cars. BMW 
offers a perfect example of the '90s antidote for those pokey, 
smokey econoboxes: The 325tds uses a 143-horsepower, 
turbocharged-and-intercooled in-line six that accelerates 
the 3-series sedan to 60 mph in just over ten seconds and 
reaches a top speed of 133 mph. The BMW diesel employs 
digital fuel-injection control and a catalytic converter to as- 
sure that the strict German Tópfer Standard for particu- 
late emissions is not exceeded. 

Leadership in the efficiency stakes must go to Audi, 
though, for pushing the envelope with a family of direct-in- 
jection diesels tamed for public consumption. Audi's direct- 
injection design delivers greater fuel efficiency—an eye- 
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HEAVY-DUTY DIESELS: NO SMOKING ALLOWED 


When it comes to urban air quality, it 
takes only a single, smelly blast of city 
bus exhaust to convince the citizenry that 
diesels are the problem rather than the 
solution. The fact is, however, that heavy- 
duty diesels have been under EPA con- 
trol since 1974, with major clampdowns 
in pollutant levels due this year and in 
1998. The rules not only set standards for 
tailpipe emissions, including those partic- 
ulates that assault eyes and lungs, they 
also mandate upgrades of emission con- 
trol equipment at engine-rebuild time. 

Key to the diesel bus and truck cleanup 
has been last year's introduction of low-sul- 
fur fuels, the formulation of which caused 
some mechanical problems but, overall, con- 
tributed major air-quality benefits. Electronic 
engine-management systems are also in- 
dustry-standard today, though they first ap- 
peared only ten years ago. State-of-the-art 
systems, typified by Detroit Diesel's DDEC IIl 
control unit introduced for 1994 models, reg- 
ulate fuel flow and offer closed-loop opera- 
tion with full diagnostic capability. No mean 


feat here: This system calls the plays for en- 
gines up to 12.7 liters in displacement—and 
470-horsepower output, with a staggering 
1,550 pound-feet of torque at 1,200 rpm. 
While the alternate-fuel diesel remains a 
future prospect for passenger car applica- 
tions, it's decidedly here for municipal fleets. 
With relatively low daily mileage tallies and 
vehicles returning to home base for refuel- 
ing, distributing alternates such as methanol 
or ethanol is relatively easy. Los Angeles, for 


example, has a fleet of 300 methanol 
buses in service. 

Even vegetable-based canola oil and 
soy-diesel combinations are being eval- 
uated for their low-smoke advantages. 
Not exotic enough? Detroit Diesel has 
demonstrated a hydrogen-fueled diesel; 
another prototype engine purrs along on 
a coal/water slurry. 

EPA regulations looming ahead are 
, Pushing the development of advanced 
$ catalytic converters, now somewhat 
2 simplified by fuels with lowered levels of 
© sulfur that once would have poisoned 
the catalysts. Trap oxidizers that filter out 
particulates and hold them for later oxidation 
are being tested extensively, with the crucial 
issue being durability, as the Clean Air Act 
mandates a 290,000-mile useful life for such 
devices on heavy-duty vehicles. And at 
Argonne National Laboratory, development 
of a semipermeable membrane that would 
deliver an oxygen-rich intake stream has 
shown promise in raising power levels and 
in lowering emissions.—N. S. M. 


brow-raising 20 percent—by spraying fuel directly into the 
cylinder, rather than lighting off the combustion process in 
the prechamber, that portion of the cylinder head reserved 
for preparation of the combustible mixture. Direct injection 
eliminates the otherwise unavoidable heat losses of the 
transfer, but it creates high levels of noise and smoke. 

While this difference may seem to be a slight mechanical 
detail, it is key to the future of the diesel; every green 
diesel proposal shares this direct-injection design. Like oth- 
er engines using the diesel combustion cycle, the direct-in- 
jection design employs su- 
perheated air to light the 
fuel-compression ignition 
rather than the spark igni- 
tion of an Otto-cycle engine. 
The intake air is heated 
when compressed by the 
piston; compression ratios 
of 20:1 and higher are 
prevalent. This characteris- 
tic affords much of the en- 
gine's operating benefits, 
because engine efficiency is 
directly related to the ex- 
pansion ratio. 

Simply put, the more the 
combustible mixture is 
squeezed during the com- 
pression stroke, the more energy can be extracted from the 
fuel. This, however, is also the source of the diesel’s most 
unwelcome trait: Those high thermal reaches create ideal 
conditions for atmospheric nitrogen to marry oxygen and 
form the NOx component linked to smog-forming ozone. 

The diesel does offer the considerable benefit of being an 
unthrottled design; engine speed is controlled entirely by 
the amount of fuel injected. As a result, there is no pump- 
ing loss—the drag that's created as pistons work to pull air 
past the restriction of a partially closed throttle blade. 
Furthermore, while gasoline engines require a precise bal- 
ance of air and fuel—the chemical condition known as stoi- 
chiometric—diesels operate happily over a wide range of 
air-to-fuel ratios. In fact, particulate emissions, comprised 
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The average 


THE RISE OF CARBON DIOXIDE IN THE ATMOSPHI 


global atmesphorc concentration of carbon dioxido hes risen 
steadily during the past three decades. 


of soot and ash, decrease with more air in the mix, and tur- 
bochargers conveniently provide this blast. 

Typically, today's diesel cars employ the prechamber de- 
sign, with the combustion process lighting off in a small, 
walnut-size space adjacent to the cylinder and then spread- 
ing into the cylinder itself after ignition. This enables com- 
bustion pressures to rise at a controlled rate, rather than 
suddenly rising, so noise levels are lower and operation is 
smoother. 

The price for this refinement is paid in heat energy 
sapped from the process. A 
comparison of how effective- 
ly direct fuel injection con- 
serves this energy is readily 
available: Contemporary 
automotive gasoline en- 
gines are rated at about 35 
percent efficiency in con- 
verting fuel to mechanical 
power. On the same scale, 
typical prechamber diesels 
rank at about 40 percent, 
while the direct-injection 
diesel achieves nearly 45 
x we 5 percent. 

Although they are consid- 
ered the best of their class in 
Europe, Audi’s turbocharged 
direct-injection engines are not yet ready for the American 
market; this is a reflection of both U.S. emissions laws and 
the absence of economic incentives. Still, as the 2.5-liter, five- 
cylinder installed in Audi 100 TDI sedan and wagon models, 
and the 1.9-liter four in the Audi 80 TDI sedan, they proffer 
the stepping-stones to the future. Excellent refinement, es- 
pecially crucial in these “executive class” cars, is achieved by 
unique innovations that regulate the combustion process. 
The fuel injectors, for example, deliver their 13,000-psi spray 
in two stages, creating a low-volume preinjection shot and 
then a larger, main fuel spray. The result is a less abrupt 
pressure rise in the cylinder, which softens the combustion 
noise. The electronic engine management systems maintain 
total control, with drive-by-wire replacing the mechanical 
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linkage at the accelerator pedal, and a 
computer regulating injection timing 
and metering, turbo boost, glow plug 
operation, and variable-damping hy- 
draulic engine mounts. Following stan- 
dard diesel-car practice, the engine 
compartments are encapsulated with 
sound-deadening insulation, and an ox- 
idation catalyst keeps CO and HC lev- 
els within limits. 


shared with its partners at 

Volkswagen, who have dropped a 
90-hp four-cylinder version into the 
home-market Golf and Vento models. 
These cars squeeze a tidy 62 miles 
from each gallon at a steady 55 mph : 
cruise. So little combustion heat is lost | E 


Mii: Audi’s TDI technology is 


to the engine block, Volkswagen 


claims, that a conventional heating The Vision A, 
system using coolant water is insuffi- Mercedes-Benz’s 
cient to warm the car’s interior. An ad- concept city car, is 
ditional electric heater is supplied in powered by either a 
TDI models. diesel engine or an 

VW engineers have also cooked up electric powerplant. 


something called the Ecomatic drive 
system, which mates a conventional 
five-speed transmission with a vacuum-operated ‘clutch. 
Controlling it all is a microprocessor that disengages the 
clutch whenever the driver lifts off the accelerator; this al- 
lows the car to freewheel, then shuts off the engine. Can't 
get much more economical than that, right? In fact, VW fig- 
ures that, in city driving, you can coast up to 50 percent of 
the time, cutting fuel consumption (and presumably ex- 
haust emissions) by 25 percent. Ecomatic restarts the en- 
gine and engages the clutch as soon as the driver depresses 
the accelerator again. 

The Ecomatic and the 1.9-liter TDI four are teamed up in 
VW's dashing Concept 1, an adorable Beetle clone rolled 
out at the Detroit Auto Show earlier this year. Also consid- 
ered for this eco-retro showstopper was a hybrid drive sys- 
tem that teams a three-cylinder, 1.4-liter TDI with an elec- 
tric drive unit. 

Far closer to volume production among the recent crop of 
concept vehicles is the Mercedes-Benz Vision A city car, 
which could carry a four-valve-per-cylinder, direct-injec- 
tion, 1.2-liter turbodiesel under its floorboards when it goes 
on sale, in Europe at least, in 1997. An electric version of 
this car has been discussed as a possibility for meeting the 
1998 California requirements. 

For environment-minded drivers 
who are also performance enthusiasts, 
the brightest hope lies with Audi's alu- 
minum space frame (ASF) sedan con- 
cept, powered by a 3.4-liter TDI V8 
(‘The Aluminum Revolution,” April). 
This car is a certainty for production, 
succeeding today’s V8 Quattro and tak- 
ing on the A8 nomenclature. While it 
has also been displayed with a gasoline 
W12 engine with three 60-degree 
banks of four cylinders, the car is being 
promoted for its low weight and high 
recyclability, making the diesel a more 
logical match. Product Planning 
Manager Robert Sharp admits that 
“the TDI V8 goes hand in glove with 
the ASF concept.” 

How clean can the direct-injection 


EXHAUST GAS 


Particulate emi: 


diesel get? In the United States, where its future is closely 
linked to upcoming regulations, research work will no 
doubt concentrate on heavy-duty applications (see “Heavy 
Duty Diesels: No Smoking Allowed”). Recent changes in 
diesel fuel standards, particularly for allowable sulfur lev- 
els, have helped cut the exhaust stack soot and ash. 

In a joint venture project underway between Sandia 
National Laboratories and Cummins Engines, much 
progress in cutting soot levels has resulted from boosting fu- 
el delivery pressures—to as high as 25,000 psi at present, 
and perhaps to 35,000 psi in the future, according to Sandia 
project engineer John Deck. The levels of HC and CO are 
naturally low in all diesels and are easily kept in compliance 
by using a turbocharger/intercooler to supply excess combus- 
tion air. An oxidation-type catalytic converter assists the ex- 
haust cleanup, sweeping up particulates in the process, 

The basic remedies for the emissions of oxides of nitrogen 
are well understood: Much like a gasoline engine, formation 
of NOx can be lessened by using exhaust gas recirculation to 
lower combustion temperatures in the cylinder, though this 
may increase soot. If fuel injection timing is delayed, NOx 
will also be lower, but fuel consumption goes up. The answer: 
precise combustion control with an electronic engine man- 
agement system. In the long term, NOx catalysts, the Holy 
Grail of two-stroke engine developers, will be key to reaping 
the benefits of the direct-injection diesel's efficiency advan- 
tage. One possible solution: a temporary holding system for 
pollutants that would allow NOx to be reduced when condi- 
tions in the catalyst are ideal for that reaction. 


TRAPPED PARTICULATE 
CERAMIC WALL 
COMBUSTED PORTION 


ELECTRIC HEATER 


ions—comprised of soot and ash—can be controlled by trapping them in a 
filter and burning off the accumulations as needed in an electronically controlled heating grid, 
as shown in this Toyota concept. 
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“In that case, the drinks are on me."—a German 
tourist returning from Miami, upon learning 
of my destination 


he grim skies 
over the Messe 
(fairgrounds) in 
Hannover, Ger- 
many, are deliver- 
ing successive 
blows of rain, hail, and 
snow. Undaunted, a 
blimp lurches noisily 
overhead, trying not 
Sideshow so much to adver- 
tise computer 
or tradeshow? chips as to 
avoid cashing 
It's both at them in, Hin- 
denburg style. A 
Cebit, where metallic structure vaguely resem- 
bling the Star Trek Enterprise rises 
the world eerily above scattered warehouses. Out 
back, my shiny red BMW is parked in a 
gathers to neatly cordoned field of mud. 
Inside, things are warmer but weirder 
gawk at still. The women on stage in electric-blue BY 
body suits and ridiculous hats are 
high-tech ^ singing the praises of a new cellular 
phone. Or maybe it's a fax machine. CHRIS 
gear. Hard to say. The script is in German, 
and the Japanese and British onlookers 
around me speak the local lingo about as O'MALLEY 
poorly as I do. No matter. The applause is heart- 
felt. It's been an uncharacteristic bit of showman- 
ship for a German company—better, even, than the 
guy slicing a cucumber with a circuit board. 
Braking for bratwurst, I get an informal report on 
the digitalization of Denmark from six pilsner-drinking 
programmers from Copenhagen. Then it's on to see what 
the Czechs, Canadians, and Taiwanese are up to. 
Welcome to the United Nations of computer and com- 
munication technologies, otherwise known as the annual 


AMET 


show on earth is also one of the strangest. 


DIGITYI 
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Cebit trade show. Born of the famed Hannover 
Industrial Fair, Cebit (pronounced see-bit) is a 
German acronym of sorts for World Center for Office, 
Information, and Telecommunications. The title must 
have seemed remarkably presumptuous back in the 
mid-1980s when Cebit achieved its independence, and 
it still rankles the few outsiders who know what Cebit 
stands for. 

But a funny thing happened on the way to 
Hannover in 1994: Sales of computer gear and soft- 
ware—the show's staple products—skyrocketed, the 
Berlin Wall crumbled, the Soviet Union fell apart, 
and Europe came together (toward a common mar- 
ket, anyway). In their wake, Cebit's stature steadily 
soared. 

Indeed, Cebit has grown to be the biggest and ar- 
guably the most strategic window on the post-indus- 
trial information age. With the Soviet Union relegated 
to the history books, a new chapter in the technology 
revolution is opening—one that includes not only 
Russia and former satellites like Poland and Bulgaria, 
but also countries such as Indonesia and Pakistan. 

Improbably enough, this drab site in northern Germany 
has emerged as a bridge between the info-rich in the 
West (including, for digital pur- 

poses, the Pacific Rim) and 
the info-poor in the East. 

Officially, Cebit holds 

no such grand socio-po- 
litical charter. It's simply 
a trade show, albeit the 
world's largest. People ir 
the computer and 
communication 


Virtual 


reality is among 


ecutives to village-dwelling Joes running local PC shops, 
gather to marvel at the latest electronic products and, of- 
ten, put their signatures on sales contracts. Some of 
these deals run east to west, but the vast majority are 
headed in the other direction. Hence, most of the ink is 
reserved for documents that will bring modern 

Canadian phone equipment to Romania, or open a 

Lithuanian office for a big American software company, 

or ship Taiwanese circuit boards to Ukraine. 

Such mundane transactions are the technological 
threads that are rapidly sewing the world together. 
Individually, they are no more remarkable than small 
stitches. Collectively, however, they form a patchwork 
quilt of alliances that the techno-optimistic (a common 
animal here) trust will warm worldwide relations and 
shield us from the recurrence of Cold War breezes. 
Make laptops, not war. 

This sort of electronic-community thing happens else- 
where, too, most notably in Las Vegas. The sprawling 
Consumer Electronics Show and Comdex computer fair 
there each lure more than 100,000 people from many 
parts of the planet to their yearly rituals. Tokyo, New 
York, and myriad smaller venues can lay claim to similar 
international techie showcases as well. 

But no event draws an audience quite like Cebit. Well 
over half a million people (the official estimate is 675,000) 
spin the turnstiles at its entrances. More mind-numbing 
still, the visitors come from more than 100 countries...and 
counting. The field is hardly a politically level one—Russia 

has three dozen booths, for example, while Germany has 
100 times that many—but it's nonetheless a rare oppor- 

tunity for byte watchers: It's the only place on earth 
where you can routinely see the tortoises and hares 
of the electronics world engaging, and often learn- 


businesses, the products ing from, each other. 
from globe- Which is why I'm here. I think. It's not easy to rec- 
trotting being peddled. ollect in the midst of a crowd that's bigger than 


AT&T ex- 


Cincinnati on some days, and speaks many more lan- 
guages. Only the Olympics, certain religious pilgrim- 
ages, and Madonna concerts draw such international 

throngs on a regular basis. Cebit is some of all three. 

First, there are the Olympic-style transit hurdles: On 

average, it takes two planes, a train, a taxi, and a pock- 

et German dictionary to reach this midsize metropolis 

between Frankfurt and Hamburg. And traversing the 
show itself is a marathon in wingtips. 

Like true pilgrims, many among the high-tech 
hordes come on sheer faith in the promise of tech- 
nology. There's no room for them all at the local 

inns, so they sleep in private apartments (like me) 
or, if necessary, in their cars. They are unimpeded by 
the foul weather or a lingering recession. They seek 
Megabyte Mecca. 

As for Madonna, the Material Girl is certainly here in 
spirit. Cebit is a bizarre bazaar that, like the pop queen, 


= mixes the lewd and the shrewd with nary a tinge of in- 


congruity. It still aspires to the tastelessness of Las 

Vegas extravaganzas, but the showy Yanks and their 

Euro-wannabees are slowly bringing the vulgar into 
vogue here. 


“It’s bigger than my town!”—a Polish soft- 
ware distributor surveying one of the halls 


Cebit is one part stock market, one part flea 
market. Unlike the Consumer Electronics and 
Comdex shows, Cebit is open to the public—and 

they come by the trainload, despite a stiff tick- 
et price of 32 deutsche marks ($19) per day. 
Bring the kids and strollers, if you like, and 


pay no mind to the leather- 
clad lads roaming the halls. 
Just neo-nerds. 

Perhaps nowhere on earth 
could a shoe-cushion vendor 
make a year's wages faster 
than at Cebit. Showgoers 
wearily trudge from one hall 
to the next until the halls to- 
tal 23—and the exhibition 
space reaches five million 
square feet. The halls vary 
in size, but the smallest 

could hold several super- 

markets. Inside each is a 

loosely defined collection of 

similar technologies: com- 

, puters here, software 
there, with phones and 

fax machines across the 

way. For the politically 
astute, the paper shred- 


ders and encryption 
equipment are must-see 
items. 


Merely ambling past it 
all ranks as a major ac- 
complishment. There are 
nearly 6,000 companies 
from 53 countries here (about 


cigarette and postcard stands. 

Much of the floorspace is staked out with familiar sign- 
posts: AT&T, Apple, IBM, Intel, Microsoft, Motorola, 
Panasonic, Xerox. The Power Macintosh is making 
its trade-show 


“Welt Premiere,” as is 
Intel's DX4 microprocessor and Novell's 

DOS 7 operating system. But to an American in 
Hannover, much of the product news is stale. The 
time difference feels more like months than a few 
hours. 

Many of the hot-button issues in the United States 
and Japan are only lukewarm here. Apple's Newton 


Net profit is the 


aim, and any 


game. 


500 American concerns). To spend just two minutes at The mimes stand and a few of its pocket computer pals 
every exhibit, you'd have to walk the show's aisles for its are about, but no one seems to care 
entire eight-day duration, 24 hours a day. No one even at- still, but much. Ditto for wireless modems and 
tempts to tally up the number of products on display, but gadgets. The siren call to multimedia 
20,000 seems a conservative guess, not counting the the technology is muted, since adding elaborate audio 


and video functions to computers is widely 
regarded as folly. The explanation? “Many of 
these things don't work very well yet," a Swiss 
phone company executive opines earnestly, as 
though such real-world standards apply to trade 
show technology. Don't even mention the informa- 
tion highway or, if you prefer, the infobahn. The ab- 
stract is a very hard sell here. 
Still, interesting people and products await you 
around every corner. Krzysztof Biedalak of Poland is 
showing off Super Memo World, a sort of high-tech 
flash card system. Mainly, it's for learning foreign 
languages, but Biedalak reports it does a bang-up job 
of drilling traffic laws into Polish drivers getting 
their first taste of the open road. Petra Martignoni of 
Switzerland, meanwhile, is explaining a triangular 
contraption with wires emanating from every direc- 
tion. Aptly called SpiderMan, it's a modem, fax ma- 
chine, and answering machine in one. I smell a law- 
suit if they bring that SuperHero gizmo to America. 
Not to be outdone, the Indiana Software 
Association is here too. “Must have taken a wrong 
turn going to Indianapolis,” jokes Richard 
Nashleanas of Eden Systems, which specializes in 
PC software for conducting electronic meetings. An 
international trade specialist from the U.S. 
Department of Commerce is in the booth, play- 
ing coach to the Hoosier team and preaching the 
virtues of extra preparation for when you're on 
the other guy's court. For the record, no chairs 
were thrown. 


won't. 


tactic is fair 


“I think you Americans, you like your com- 
puters to make noise, yes?"—a French visitor 
loitering near the multimedia displays 
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In The Company 
of "Mr. Buh” 


First on the agenda in Monterey, Calif., is a 

man so famous he's known by his first name: 

Bill. (Anyone thinking Clinton or Cosby is in 

the wrong place.) The host of TED5 says 

soon he'll merely utter Bill's first initial, “Buh,” 

and we'll instantly know who he means. ( ill- 

y n-aire? He means Microsoft Chairman 

Bill Gates, of course. There are others here 
we also recognize: musician Herbie 
Hancock. Comedians Penn & Teller. And, 
let's see, the list of attendees indicates that 
Oliver Stone is here. That trademark gap- 
toothed smile of his should be easy to spot. 
Now where is he...? But that'll have to wait, 
because right now, TED5's nonpareil 
HVPM (Highest Value Per Minute) speak- 
er, "Buh," is approaching center stage. 
TEDS, which stands for Technology, 
Entertainment, and Design, is the fifth an- 
nual gathering of industry know-it-alls from 
Hollywood, the Silicon Valley, and beyond. 

The three-day gabfest has been sold out 

for months, so that some 600 media tech- 

nology prophets can talk amongst them- 

selves. How lucky are we TEDologists 

who've paid—or convinced our employers to 
pay—$1,450 plus transportation and lodging 
to sit in this immense yet somehow intimate 
auditorium (when the lights are down) in 
sleepy seaside Monterey. 

Speaking on stage is TED's resident impre- 
sario Richard Saul Wurman, by training an ar- 
chitect, whose opening line for the last five years 
has been, “Welcome to the dinner party | always 
wanted to have—but never could." This year's 
"guests" include tycoons, big-time thinkers, mu- 


sicians, magicians, 
and half a dozen 
masters of the paper 
sound bite from 
Hallmark Cards in 
Kansas City. Wur- 
man introduces 
Gates to the crowd. 

Gates confides 
that he experienced 
a bad day recently, 
losing $120 million 
dollars in a lawsuit 
over disk compres- 
Sion software. 
Speaking in gener- 
alites, he tells usz 
there will be noz 
single approach to = 
defining the infor- = 
mation superhigh- 
way. He neglects 
to reveal what he 
plans to tell the word Microsoft's chairman 
a week later: He and 
McCaw Cellular foun- Bill Gates 
der Craig McCaw have 
applied to the government for permission to en- 
circle the planet with 840 satellites. Bummer. 
[See Electronics Newsfront.] 

Later, we're still waiting for Oliver Stone when 
he pokes his head in briefly via a videotaped 
apology, saying "unforeseen circumstances" 
kept him from coming to TED5. He promises to 
make next year's TED6 in a presentation shorter 
than those of any of the nearly 40 speakers who 
do actually take the stage—it's not your typical 
Oliver Stone production. 

Despite all of the big names—or maybe be- 
cause of them—the rules of social engagement 
at TEDS are similar to those in a California- 
style commune. Each of us is equal, and we're 
all approachable. The audience is supposed to 


be more important than the 
speakers. (Wurman states 
that more than 50 percent 
of the participants are 
CEOs, chairmen, or princi- 
pals of their companies.) 
There are no assigned 
seats. The prime directive 
is: Network! 

A whole lot of badge 
beaming goes on 
Typically, you take a quick 
glance at a stranger's 
hanging pendant |.D. to es- 
tablish whether this person 
is likely to be a valuable 
player in the media games 
of the future. Until your men- 
tal radar reports back, you 

avoid eye contact. 
Certainly, there’s no attempt 
to avoid attendees like Gates, 
Megatrends author John 
Nesbitt, dredlocked virtual reality 
guru Jaron Lanier, or MIT's Media 

Lab Director, Nicholas Negroponte 

(the only attendee dressed in a suit and 
tie). But what do you say to those greet- 
ing card salesmen from Kansas City? 

So, what can we expect from TED6? 
Intelligent agents? 500 channels? Lower 
cholesterol? Oliver Stone? Can we ex- 
pect that Monterey will once again have 
its share of knowledgeable soothsayers? 
Probably. But why speculate? The Future 
really is Now, which is why when it gets 
here we'll have—surprisel—forgotten what 
everyone predicted anyway. Why...we'll be 
too busy predicting the future to appreciate 
the time we're in. 

But | wouldn't miss TED6 for the 
world...so long as the Boss picks up the 
tab.—Joe Hutsko 


There is a hopelessly German character to many of the 
exhibit halls here: orderly, efficient, businesslike—and 
breathtakingly dull. Some of that is preordained by the 
subject matter. There is no way to spice up bar-code read- 
ers or computer-integrated manufacturing systems with- 
out seeming madly impertinent. But much of the banality 
stems from the decidedly old-fashioned notion that these 
electronic gizmos exist solely for their useful value. As the 
Americans and Japanese discovered long ago, you'll never 
sell steak to a mass market that way 

But I can hear the familiar sizzle as I enter Hall 2, where 
a Who's Who of American software publishers are singing, 
dancing, miming, and jesting on makeshift stages back- 
dropped with enormous video screens. (In a nod toward 
gender sensitivity, men are now exploited more or 
equally to women in these bits of cheesy theater.) Never 
mind that it's only a spreadsheet they're selling; I've never 
seen anyone juggle the numbers better. 

The sizzle bursts into open flames in Hall 8, where multi- 
media takes center stage. Sound cards blare triumphant 
noises in 16-bit fidelity. Video boards, digital cameras, and 
image scanners siphon the real world into computer screens. 
People from around the planet speak the universal language 
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of CD-ROM. The Europeans appear more perplexed than 
ed: “And what do Americans do with all of these 
one me. Mostly, I reply, we acquire them. 

Elsewhere, there are only momentary suspensions of 
business as usual. Hayes entices passersby with a regula- 
tion-size basketball hoop. Three buckets earn you the right 
to advertise the company's modems on your T-shirt. (The 
Dream Team's gold-medal chances seem no dimmer after 
this exhibition.) Amongst the stolid German software 
booths, a game involving a helicopter loaded with missiles 
has caught the fancy of the younger set. Theyre playing at 
mayhem, but at least they're playing. 


“People are stealing things left and right.” — Amer- 
ican vendor discovering missing boxes of software 


Whenever you invite a few hundred thousand people 
over for a week, snags are bound to arise. The number of 
cars easily exceeds the pavement set aside for them (hence, 
my blemished Beemer), for example. There aren't enough 
parking places for all of the bodies, either; hotels are 
booked a year in advance. Inside the fair, things are tighter 


CompuServe 
Highway 


CompuServe would like to introduce you 


| Comple 


to our information M eme 
te with visitor centers, s 


opping malls, 


town squares, and other world travelers. 


You've probably been hearing a lot about the information 
highway lately. But before you take your next trip, 
maybe you should make sure the highway you're on is a 
superhighway. Like CompuServe. 

CompuServe has nearly 2,000 places for you to 
go, things for you to see, and fun for you to have. You can 
turn in to one of our many forums where nearly every 
hardware and software vendor is represented, along with 
almost every shade of political opinion. Our Electronic 
Mall' is filled with the newest merchandise, and our CB 


Simulator and Electronic Convention Center let you just 


stop by and chat. 

Other services range from renowned reference 
databases to timely financial data and thousands of freeware 
and shareware programs. 


Plus, CompuServe has over a million and a half 


members worldwide. So, you're bound to find plenty 
who will share your interests, be able to offer advice, 
or just become fast friends. 

For only $8.95 a month, you can get unlimited 
connect time — day or night — to a full package of more 
than 50 basic services. That includes news, stock quotes, 
travel arrangements, movie and restaurant reviews, 

60 E-mail messages a month, and more. Plus, a whole 
universe of other services is available at nominal 
additional charges. 

So, get on the fast track. For more information 
or to order, see your computer dealer or call 
1 800 848-8199. And take our information highway 
straight into the next century. 

@ CompuServe: 


The information service you won’t out Ld 
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aily, dump trucks add to 
the mountain of garbage 
at the 339-acre Spadra 
landfill in Pomona, Calif. 
But the 18 students in 
the dorm next door rarely 
contribute to this ever-ex- 
panding sprawl of trash. 
Theoretically, at least. 
The students live at the 
Center for Regenerative Studies, 
which just may be the most environ- 
mentally savvy dormitory on earth. 
Part demonstration project, part re- 
search facility, and part classroom, the 
center puts into practice what they 
preach at California State Polytechnic 
University: Students try not to waste 
resources. Eventually, they will grow 
much of their own food and treat their 
wastes on site as part of a uniquely in- 
tegrated system. 

Sound like Biosphere II on a bud- 
get? Not at all. This is no sealed-glass 
mother-terrarium meant to pave the 
way for humans to live on other plan- 
ets. Instead, as one professor puts it, 
*We want to demonstrate how to mini- 
mize the inputs and outputs of all ma- 
terials in ways that other people will 
find useful." 

The center now includes four build- 
ings with dorm rooms and a main 
kitchen, as well as classrooms and lab- 
oratories. Outside are six aquaculture 
ponds, garden terraces, animal pens, 
and a "solar park" where students pic- 
nic next to photovoltaic panels. More 
buildings, ponds, solar collectors, and 
cultivated fields are in the offing. 

The $10 million, 16-acre project 
could house 80 students and visiting 
faculty members when it's completed 
later this decade. By then, the center 
should run like *an ecosystem in 
which energy, water, nutrients, and 
other materials flow in continuous 
paths," says professor Sharon Stine. 
She likes to show a diagram of this in- 
clusive system that depicts all these 
elements turning inward, looping 
back, creating a maze with almost no 
exits reaching the landfill. The center 
now recycles 85 percent of its trash. 

Rooftop collectors catch rainfall for 
the gardens. (For drinking and cook- 
ing, local ordinances require treated 
water.) Partially treated water, laden 
with ammonia and other compounds, 
arrives from the municipal water- 
treatment facility. This water is used 
to flush toilets and also fill six aquacul- 
ture ponds stocked with tilapia fish. 
There, the nutrient-rich water speeds 
the growth of algae, which is eaten by 
the tilapia. Waste water from the 
kitchen and washing machines will al- , 
so drain into the ponds. The system = 
still needs perfecting, however: The ce- = 

[Continued on page 78] 2 
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Dormitory — 
The 


UMI 1 


BY JUDITH ANNE GUNTHER 


At this dorm, how you cook 
breakfast, wash clothes, and 
get to class are all part of 
the curriculum. 
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small car with huggable styling, the Neon 
is the third new car in Chrysler’s long- 
range program to rebuild its entire product 
line. Following the full-size LH and LHS 
sedans, it takes on, in some ways, the 
biggest challenge. 
Anyone looking for basic transportation 
today quickly discovers that small cars are 
no longer cheap, nor are they all that small. The old 
idea of a subcompact—a 90-inch-wheelbase econobox 
with cramped room for four, priced comfortably in four 
figures—has evolved into a well-equipped mini-sedan. 
Even the lowest-priced small cars today benefit 
from trickle-down technology, including high-output, 
E relatively fuel-efficient engines, sophisticated - 
deleterio controls, and suspension designs 
© that once were exclusive to high-priced perfor- 
mance sedans. Volkswagen and a few base-lev- 
» el models stick with the liftback, shoe-box 
8 shape, but most of the small cars are stylish four- 
? door sedans that readily blend in with compacts 


o 
aad sa = 
DODGE NEON E cam 
e 
HONDA CIVIC EX ae 
v > de E 
VOLKSWAGEN GOLF III a -SN 
- ——À 


SATURN $12 
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formula for basic transportation that satisfies the soul. 


62 © POPULAR SCIENCE JULY 1994 


Boxy but roomy, the 
Golf Ill smooths the 
exterior and refines 
the interior. 


Straightforward in 
design, the Tracer LTS 
excels in handling. 


Today's Saturn SL2 
sedan is quieter and 
more substantial than 
the original. 


and intermediates a rung or two up the economic ladder. 

Among the very good small cars on the road today are 
several of the best-selling Japanese nameplates; a series of 
domestic efforts spawned by consorting with Japanese au- 
tomakers to varying degrees; GM’s Saturn line, launched 
four years ago, along with an innovative manufacturing en- 
terprise; and the latest-generation Volkswagen Golf—pro- 
duced by the company generally credited with starting the 
whole idea of a small car as a defining statement. 

We gathered four of the best to compare with the Neon in 
a full road test: GM’s Saturn, polished considerably since it 
was introduced; the Honda Civic; the Mazda-derived 
Mercury Tracer (Lincoln-Mercury’s version of the Ford 
Escort); and Volkswagen's Golf III, the latest upgrade of a 
basic design that once defined the econobox. All are in the 
100-inch-wheelbase ballpark, with prices spreading from 
$9,000 to a relatively breathtaking $16,000, depending on 
equipment levels. A car priced in the mid-teens hardly 
seems to qualify as an “economy” car, which raises the 
question: What exactly constitutes basic transportation to- 
day, anyway? 


he legendary reluctance of American automakers to de- 

velop small economy cars isn’t simply cultural bias. 

The dirty little secret of auto manufacturing is that 
small cars have pretty much the same number of parts as 
larger cars and take nearly the same amount of labor to as- 
semble. The direct savings because of size alone are mini- 
mal. The true road to economy still is pretty much the one 
recognized by Henry Ford—making large numbers of a sin- 
gle model, hence spreading out the costs of tooling and the 
assembly plant. So keeping the price low means long model 
runs; selling similar models in several countries; or what- 
ever else keeps production numbers high. 

Some exceptions skew this basic picture. Most imports 
had one edge until recently: Their economy models in the 
United States were, in fact, mid-range-to-luxury cars at 
home; hence, such cars were often more technically ad- 
vanced than cut-rate U.S. competitors. This picture 
changed with the rise in manufacturing costs in Europe 
and Japan. GM's Saturn is an effort to reduce manufactur- 
ing costs directly, with intensive new technology in the as- 
sembly plant and by using a space-frame construction with 
molded-plastic exterior panels. The sparse profits attribut- 
ed to the Saturn operation imply that the promised lower 
costs never quite materialized, however. 

The Neon is a more basic effort. Utilizing conventional 
unit-body construction, it is built in plants that are orga- 
nized for efficiency and new technology but that rely main- 
ly on refined versions of standard assembly techniques. 
Neon is, in fact, far less of a breakthrough than the small 
cars Chrysler launched in the late 1970s—the now-defunct 
Omni and Horizon—that introduced transverse front drive, 
robot welding, a completely galvanized steel body, and one 
of the first computerized engine-management systems 
from a U. S. car maker. 

Neon embraces the mildly revisionist concept that the 
fundamentals are important after all. The new unit body is 
dramatically stiffer than previous-generation Chrysler 
products; the rear suspension is now a fully independent, 
strut type; and the base engine is a powerful, 132-horse- 
power, four-valve-per-cylinder 2.0-liter. 

Neon is a stylish, cab-forward sedan with short over- 
hangs, a wide track and an aggressive, appealing stance. It 
comes with standard dual air bags and a harmonious cock- 
pit. Antilock four-wheel disc brakes are optional. The inte- 
rior is comfortable and efficient, although the lack of a pow- 
er window option is bothersome to anyone accustomed to 
such a feature. The rear seating is not quite so satisfying as 
the front, however. The extreme curvature of the rear body 


sections that makes for big doors and easy access also lim- 
its the airspace in the rear seat, while the steeply sloping 
rear glass equates to bump-your-headroom when you lean 
back. This is an oddity, since cab-forward design theoreti- 
cally yields more rear seat room, not less. 

Considerable care was expended on developing lively 
handling, and that effort is largely successful, with few 
glitches. The Neon excels in overall balance and stability 
but lacks something in refinement. There is little body roll, 
and the car has that special quality that beckons aggres- 
sive driving. Steering input is a trifle sluggish, particularly 
when compared with Japanese and European standards. 
The impacts from potholes and tar strips can be harsh. 

Our test car also suffered severe brake fade during the 
initial test run. This problem was later attributed to so- 
called *green" fade, a phe- 
nomenon caused by gases boil- 
ing off new brake linings. The 
fade generally disappears 
once the brakes get some hard 
use; in fact, it did not reoccur 
in later heavy braking. 

We spent most of our time in 
a model with a manual gear- 
box, which revealed some oth- 
er minor weaknesses. The 
shift mechanism itself is in the 
good-but-not-great category, 
arguably the least precise in 
this subcompact group. Fuel 
economy is squeaked out via a 
longish 3.55:1 final drive ratio, 
which is poorly matched to the 
high, 5,000-rpm engine speed 
at which maximum torque is 
achieved. Much of the adver- 
tised power advantage ends up 
well above the normal operat- 
ing range in real-world driv- 
ing. The Neon finished quick- 
est in the zero-to-60 clocking, 
but was a distant last in pass- 
ing times, measured in high 
gear—an indication of a pow- 
ertrain lacking in low-speed 
pulling power. 

Also disappointing is a har- 
monic vibration that sets in at 
about 4,000 rpm up to the red- 
line—the range where the SO- 
HC engine generates most of 
its power. The vibration is less 
noticeable with an auto- 
matic, since shifts take 
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Details make the 
Honda Civic EX the 
most polished of the 
group. 


place at lower en- 
gine speeds, but 
it's irritating in 
either case. The hum is quantitatively revealed in our high 
82-decibel sound level reading under maximum acceleration. 

We also noticed an exhaust leak in our test car. The Neon 
has had some teething problems since its launch and has 
been recalled twice for fixes of the engine computer and 
brakes. 

Nonetheless, the Neon is a well-executed car with loads 
of character. With the exception of the big base engine, 
most of Neon's elements challenge—but don't necessarily 
surpass—the standards set by the best small cars from 
Japan and Europe. 


which were also plagued with noise problems. Today's 
Saturn incorporates literally hundreds of engineering 
changes, following a philosophy of making improvements 
continuously. The engine is still inherently buzzy, but it's 
now mounted on the torque axis—which helps prevent 


Į: some ways, the Neon is reminiscent of early Saturns, 


Neon's styling is 
endearing, and its 
instruments and 
controls are clear 
and logical. 


rocking motions from being transmit- 
ted through the engine mounts. 
Judicious tuning has virtually elimi- 
nated the transmission of vibration to 
the cabin. The front end has also been 
altered and retuned to eliminate high- 
rpm vibration. Interior pieces that 
once flexed are now solid, and the 
power windows close tightly. 

The Saturn's innovative body struc- 
ture is a dramatic contrast to the Neon. 
A so-called *drivable" space frame 
forms the basic body shape, with panels 
of high-impact thermoplastic forming 
the exterior skin. The body's impervi- 
ousness to corrosion and its resistance 
to minor dings is a major advantage, al- 
though these benefits also incur some 
of the blame for noise transmission and 
less-than-world-class rigidity. 

The Saturn is the lightest car in this 
group; this is remarkable, because the 
space frame is an inherently heavy 
configuration. The plastic construction 
leads to some visual problems—wide 

[Continued on page 76 


IMPORT FIGHTERS 


For 35 years, Detroit has tried to head 
small import cars off at the pass. Some 
"import fighters" worked for a time, while 
others were miserable failures. But the 
imports—first from Europe, then from 
Japan—kept on coming. 

The Neon is by far Detroit's most seri- 
ous attempt to date, and it clearly has the 
best chance to bring satisfied import buy- 
ers back to the made-in-America fold. 
The Neon is no rehash of inappropriate 
off-the-shelf components. Nor is it a 
scaled-down big car. This is a purpose- 
built compact that gathers some of the 
best import-brand ideas and adds plenty 
of its own fresh inspiration. 

The Neon is light in weight, roomy, and 
affordable. Its large-displacement, high- 
tech engine delivers punch as well as im- 
pressive fuel economy. Its optional equip- 
ment list includes all you could dream of, 
except, perhaps, power windows. 

But what convinces me that the Neon 
will be a phenomenal success—assum- 
ing there are no more recalls and the 
price doesn't escalate—is the car's en- 
dearing personality. The Neon greets its 


driver with a wink and a smile and never 2: 2,660 $15,740 

tums testy. Step on the gas and the Neon X 514540 $1507. 512828 

hustles to please. Crank the wheel and it Major options none ae premio) Nt lor mats, $67 Option rola 

leaps to do your bidding. Venture down a ò ded cuis condoni S, rear mls, 
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can touch the Neon —Don Sherman 


“Labor costs reflect monofociure' ftre time ollovonce mulighed by typical dealership labor rates per hou. 
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CAD software! 


ter system with hard drive and AutoSketch‘ 


Be today's complete drafter. 


N ow with NRI, you can get in on the 
ground floor of CAD, the new revolu- 
tion in drafting! 

Transforming rough sketches and calcu- 
lations into accurate working drawings, 
drafters have always been the key link in 
the chain of creative people who envision, 
design, and build the world's products. And 
today, thanks to the computer revolution, a 
career in drafting offers more job security 
— and opportunity — than ever before. 

It's true! People with computer-aided 
drafting (CAD) skills are achieving break- 
through success on design teams in all 
areas of business and industry. In fact, 
employment experts predict that manufac- 
turers will hire some 300,000 of these com- 
puter-savvy drafters over the next decade! 

Now, with NRI at-home training, you 
can get the hands-on skills and equipment 
you need for a fast start as today's complete 
drafter, equally comfortable with both 
manual and computer-aided drafting 
techniques. 

Only NRI gives you an 
AT-compatible computer and CAD 
software you train with and keep 
Working with a full array of drafting tools, 

you first master the techniques required 

to create detailed drawings by hand. Then, 
with a firm foundation in traditional meth- 
ods, you move on to do the same kinds of 
drawings with greater speed and accuracy 
— using the high-powered PC and software 
also included with your course. 

Only NRI gives you this priceless, 
practical experience ... with a complete 
computer system that's yours to train with 
and keep! You learn to create precision 
drawings using a fully IBM PC/AT-com- 
patible system that includes a full meg 
of RAM, hard disk drive, high-density = 
floppy drive, mouse, and 14" monitor. 
But that's just the beginning. — 


AutoSketch CAD software turns 
your computer into a high-tech 
drafting tool 

Using your AutoSketch CAD software, 
you learn to draft objects with a variety of 
computer-generated drawing tools — from 
lines, arcs, and circles to fillets, ellipses, 
and pattern fill areas. And, once you've 
discovered how to draw an object, you 
learn how to quickly stretch it, scale it, 
copy it, rotate it at any angle, or change 

its dimensions. 

You find out how fast and easy it is 
to manipulate your work with a single 
keystroke — moving or adding features 
such as wheels, doorways, and circuitry 
on your mechanical, architectural, and 
electrical drawings. 

NRI Discovery Learning Method 

means no experience nec: 
NRI's unique training method helps you 
learn by doing as you build a complete 
understanding of today's revolutionary 
drafting techniques. 

Bite-size lessons expand your knowledge 
one step at a time while hands-on Discovery 
Learning projects give you practical draft- 

ing experience. You 
learn at home, at 
your own pace, guid- 
ed by your personal 
NRI instructor from 
the basics of drafting 
to more advanced 


Soon you have 
the skills and con- 


x " fidence you 


need to draft 
detailed render- 


ings of 
AG sprockets, 
- -—-L 0 homes, 


computer techniques. 


circuit boards — indeed, virtually anything 
you'll be called on to produce on the job — 
at the drafting table or your computer 


terminale end today for 
your FREE NRI catalog 


Whether you want to change careers, 
advance on the job, or make good money 
in a business of your own, you can count 
on NRI hands-on training to give you the 
fast start you need to succeed. Send today 
for your free catalog describing NRI's 
new course in Computer-Aided Drafting. 
If the coupon is missing, write to 
NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 
AutoSketch is a registered trademark of Autodesk, Inc., 
makers of AutoCAD *. IBM, PC, and AT are registered 
trademarks of IBM Corp. 
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Inside a high- 


tech shoe: The 

bottom sole is a 

pi : rubber compound 
gg i rich with carbon 


, f “i i black, an additive that 
ge 


gives durability. Cushioning 


pockets beneath the heel and 

{the ball of the foot help protect 
the foot from impacts. A soft gray 

j foam insert helps provide comfort. A 
y | black neoprene upper creates a snug 
ua (fit. For added stability, a strap runs 


i across the top of the ankle. 


It’s no hype. Engineer 


transformed the once- 


HIGH environment 
changed. Am- 

ericar ca i isingly health 

and fitness oriented. The result: The 

humble sneaker of old has mutated in- 

to a bewildering variety of specialized 

athletic shoes. Have these shoes 


evolved into something distinctly bet- 


ter than their predecessors, or is the 
whole thing just hype? 

Hands down, experts inside the 
sneaker explosion and those on the 
sidelines say that today's athletic 

is footwear has never been better. The 


amount of study, time, and dollars į 


BY SANDY FRITZ poured into the investi, 


human body in motion he 


hatever hap- 
pened to the 
simple sneak- 
er? Simple. In 
the mid-1970s 


the exercise 


ation of the È 


s spawned a 


new generation of sport and exei 
shoes that are the most carefully engi- ? 
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neered devices that ever wrapped 
around a foot. 

Injuries can be credited for the de- 
velopment of the newest generation of 
athletic footwear. Medical researchers 
who study the human body in mo- 
tion—a field called biomechanics—be- 
gan to notice that the jogging craze 
during the 1970s sent many runners 
to their doctors with foot injuries. “At 
that point," says Chris Eddington, di- 
rector of Converse's footwear lab, “ath- 
letic footwear manufacturers realized 
that the types of injuries caused by 
playing basketball were different from 
the types of injuries sustained by, for 
example, runners." This simple obser- 
vation started a revolution. 

The human body in athletic motion 
is a complex and dynamic organism. 
Lunging, twisting, and striding: Each 
of these actions stresses the body and 
feet in different ways. An airborne 
basketball player, for example, typical- 
ly lands on the heel of the foot with a 
force seven to ten times his or her body 
weight; a runner pounds the pave- 
ment with two to three times body 
weight. The explosive stops and starts 
of a tennis player stress up to three 
times the player's body weight on vari- 
ous parts of the foot. To design bet- 
ter footwear, all these mo- 
tions had to be studied 


Each of the four parts that make up. a 
shoe's sole plays a different role. 
The outsole provides traction and 
support; the midsole cushions 
the foot; the last is a template for 
the shoe's overall size; the liner 
adds comfort. The shoe's upper 
supports the ankle. 


BOB LANGE 


and understood. 
Quantifying the 
forces involved in different 
sports is the first step toward 
making better shoes. Shoe manufac- 
turers have this down to a science. At 
Nike's Sport Research Lab in 
Beaverton, Ore., as at most manu- 
facturer's facilities, testing begins 
with “force platforms," floor sec- 
tions with sensors that measure 
the forces encountered when ath- 
letes perform the jumps, cuts, and 
lunges that characterize their sports. 
The floors of Nike's force platforms are 
modular; so, for example, a wood floor 
can be laid down for testing basketball 
dynamics and removed and replaced 
with asphalt to simulate a tennis court. 
Athletes testing shoes on force plat- 
forms usually wear pressure mats, 
built into their shoes, that resemble in- 
expensive foam inserts available at any 


drugstore. But these inserts sport more 
than 2,000 transducers that measure 
the pressure at different points of the 
foot. Tennis puts a lot of pressure on 
the ball of the foot; basketball stresses 
the heel and the sides of the foot. Infor- 
mation from the transducers is down- 
loaded into a computer and color-coded 
so researchers can easily see where 
pressure loads are the greatest. Fre- 
quently, a treadmill is also employed, 
with a nearby camera shooting 200 
frames a second to archive the motions 
for further analysis. 


ie footwear itself goes through a 
battery of tests, including evalua- 
tion on a machine called a traction 

tester. This device measures the trac- 
tion of a shoe's sole by using an air 
cylinder to push the shoe across a va- 
riety of surfaces such as turf, wood, or 
stone. Dust (common on basketball 
courts) or rain can be sprinkled on the 
surface for added realism. 

In Nike's test lab, one machine that 
researchers rely on is called a servo-hy- 
draulic material tester, a device 
commonly 


á companies 

p" that make tires 

and shock absorbers 

but still an oddity in the athletic 

footwear business. It allows specific 

loads to be applied to different parts of 

the shoe at various velocities to simu- 

late the stresses and strains during 
sporting events. 

From such data, biomechanicians 
develop wear, support, and cushioning 
solutions that are sport specific. Cush- 
ioning is, by far, the most hotly con- 
tested aspect of athletic footwear. The 
simple rubber slab developed by 
British blue bloods in the 1800s to 
make badminton games more comfort- 
able has given way to shoes that fre- 
quently employ several types of rub- 
ber compounds for the outsole, the 
section of the shoe that contacts the 
playing or exercise surface. Carbon 
black is used mostly for more durable 
heel support, while a gummier com- 
pound might be applied under the ball 
of the foot to aid traction. 

Midsoles are where modern footwear 
places the lion's share of cushioning 


design. This 
area, between 

the foot and the 
outsole, reacts to, and modulates, the 
pounding an athlete's foot sustains. 
Ethylene vinyl acetate (EVA) is one 
common synthetic foam used in mid- 
soles and is prized for its excellent 
Shock absorption. Polyurethane is an- 
other such material that can appear 
in midsoles; it is firmer and more 
durable than EVA. 

Unfortunately, foam midsoles are 
also the weakest link in the shoe. EVA 
breaks down quickly; a serious runner 
using shoes with EVA midsoles wears 
out the cushioning in about 500 miles. 
Polyurethane is more durable but pro- 
vides less cushioning and builds up 
heat under the repetitive pounding 
that occurs in athletic activities. 

To counter these problems, manu- 
facturers have been adding new twists 
to the old materials. To create the com- 
pany's patented "Air" cushioning, Nike 
crafts hollow chambers, filled with a 
proprietary gas, in areas that receive 
most impact, usually the heel and the 
ball of the foot. Asics uses chambers 
that are filled with a silicon gel to ab- 
sorb impact. Select Converse shoes al- 
so use a fluid-based shock absorber. 

The result of these innovations, says 
‘Tom Brunick, director of The Athlete's 


It’s not just hype: Radically 
styled shoes provide support 
through an elaborate set of straps 
attached to a shoe’s upper. All shoes try 
to minimize “heel rollover,” which causes 


sprained ankles, by provid- 


ankle and protecting the 
Achilles tendon. 


Foot WearTest Center in 

Naperville, TIl., is a move away from 
EVA and polyurethane as key cushion- 
ing materials for all athletic footwear. 
“Shoe companies have got to get out of 
the foam bu ; he says. “Most 
cushioning systems are based on foam 
midsoles, and that's the weakest link 
in shoes because these materials break 
down at a rapid rate.” 


The upper, the section of the shoe 
that wraps around the foot, has been 
strongly influenced by the biomechan- 
ical study of the human body. The 
strips of leather or plastic that seem to 
merely adorn the sides of athletic 
footwear are in fact placed carefully to 
enhance foot stability for specific 
sports. Basketball shoes stress sup- 
port in the medial, or top of the foot, 
leading to myriad cross-the-foot sup- 
port systems. The inner side of tennis 
shoes receives special attention to deal 
with lateral forces. Running shoes are 
crafted to support the heel and fore- 
foot extensively. But nearly all shoes 
have heel collars, padded areas near 
the top of the shoe where the foot slips 
in, to provide comfort and protection. 
An Achilles notch at the back of the 
heel collar provides a better fit and 
protects the Achilles tendon. Synthet- 
ic cups called “heel counters” are en- 
cased in the upper to help keep the 
heel stable and firmly supported, and 
to prevent foot rollovers that cause 
sprained ankles. 


‘shoe technology and the difficulty 

in deciding which shoe is best for 
your needs can be blamed on market- 
ing. The environment is so competi- 
tive, and the changes so rapid, that 
marketing becomes paramount. Four 
out of five Americans purchased ath- 
letic footwear last year. This puts 
pressure on shoe manufacturers to 
come up with innovations, and accom- 


p of the confusion surrounding 


ntinued k 


IN THE BEGINNING. 


circa 1917, there was old, set the 


tandard for The tread design, the can 


Converse's All Star basket 
ball sneaker. Four years lat 
er, basketball mave 
Taylor joined Converse and 
took this shoe on the road. 
Things have never been the 
same 

Taylor ran basketball clin. 
ics around the country for 
high school and college 
players. All Stars be 
the sh: of choice for 
serious athl Dur: 
ing the 1950s and 
early 60s 
virtually every 
basketball play: 
er in the country 
was shod in thes 
sneakers. By the mid- 
60s, Converse commanded 
80 percent of the athletic 
footwear market. 

The design, now 77 years 


nearly half a century. The 
thick rubber sole, combined 
with an ankle-covering 
upper made of 

plain canvas 

provided un 


lightly differ 
compound for the outsole. 


vas, and the metal eyelets 
remain identical to the origi 
nal shoe. 

One might think 
that, with the flood 
of high-tech ath 
letic footwear 
now on the mar 

ket, th an 

tiques would 
have fallen by 
the ways 

But the “retro 
look stubbornly 
marches on: Ten 
million pairs were 

sold worldwide in 1991. “At 
one time. ys Converse 
president Gib Ford, "it really 
meant you had made it as 
an att when you laced 
up your first pair of black 
as All Star shoes 
S.F. 
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| Learning Machine Breakthrough! 


ADVERTISEMENT 


Amazing new technology teaches you foreign 
languages, reprograms your mind for success 


& launches you into virtual fantasy experiences 


THE FIRST TIME I 
plugged my mind 
into the Learning 
Machine™ I was 
reminded of the '50s 

sci-fi classic Forbidden Planet. If 
you've never seen the movie, an astro- 
naut on the planet Krell discovers an 
incredible learning technology — a hel- 
met hooked up to a super sophisticated 
computer that downloads knowledge 
directly onto your brain cells. Impos- 
sible? Maybe not. 

A revolutionary breakthrough, the 
Learning Machine stimulates your 
mind and opens your learning centers. 
Like magic it pours in new information 
and skills. And it's super entertaining. 


Plug Your Mind into 
Supersonic Learning Power 
Let's say you want to learn a foreign 
language, quadruple your reading 
speed, or increase your math skills. Or 
give your children a powerful edge in 
school, learning 300%-500% faster than 

their peers. 

You select a specially programmed 
Learning Disc» in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the head- 
phone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learn- 
ing session. In a fun, almost 
effortless way, the 
Learning Disc lesson 
plan unfolds its pro- 
gram and transfers the 
knowledge into your 
mind. 


Leam foreign languages at lightning 
speed. Plug your mind into Basic 
French, Spanish, German, and Italian. 
(4 CDs—$200 Value FREE) 


Amazing Light-Sound Matrix 
Stimulates Your Mind 
How does it work? A digital program 
embedded in the CD, called a Learning 


and sound instructions through the 
Learning Machine di 
stimulate the optimum mind-state for 
leaming. 

During your learning session you'll 
be asked to listen to audio instructions 
while you review written materials. 
While this information is still fresh in 
your mind, the narrator 
instructs you to lower 
your Light 
Pulse Shield, 
and the 
Learning 
Disc fires an 
amazing 
light-sound 
matrix that 
instantly relaxes 
you. This highly relaxed mind-state 
helps lock the new information into 
your memory. 


| headset to 


Learning foreign languages, or any- 
thing for that matter, at rocket speed 
can be very empowering, 
And I’m going to include a 
ton of valuable Learning 
Disc software with your 
Learning Machine so you can 
get immediate results from this 
new technology. You'll receive 
4 basic language courses — 
French, German, Spanish, and 
Italian, A Super Vocabulary 
course, a Super Memory course, 
and a Speed Reading course. And for 
your kids, a SuperPhonics™ reading 


Over $600 Worth of Learning Discs Included...FREE! 


The Teacher" ($59 Value) 


InnerMind™ Programming 


an do w Library ($150 Value) 18 


3.0 Mind Sync" Library ($150 
Value) 10 brain symchroni 


Accelerated Interactive 
Language Leaming™ Library 
(8200 Value) ai 


Super Speed Learning” 
Beginner's Pak ($59 Value) 


(© 1994 Zygon Intemational, ne. Al Rights Reseed. Learing Machine, Learning Dec, Leaming Mati, SupePonics, Te Teacher, 30 Mind Sc, 
‘Accelerated tercie Language Learn, imeMag Programming, and Super Speed Learn are ademas ot Zygon iterator. 


Matrix» sends a combination of light 


Amazing digital headset stimulates your mind and opens your learning centers. 
Like magic it pours in new information and skills in a fun, effortless way. 


program. Over $200 
worth of Learning 
Discs make this the 
deal of the century 
I also want to 


show off its other 
amazing powers. 


3-D Mind Sync Induces 
Virtual Fantasy 
So I'll include the 3-D Mind Sync» 
Library, with 10 whole brain synchro- 
nization programs on 3 CDs, to turn 
your Learning Machine into a medita- 
tion, self-hypnosis, and virtual fantasy 
computer. You'll receive the following 
titles: Creativity Booster, Quick Energy, 
Stress Zapper, Brain Tune-Up, Virtual 
Visualization, Imagination Stimulator, 
Learning Accelerator, Super Intuition, 
Lucid Dreaming, and Super Zen States. 
A $150 value, this extensive collec- 
tion is a super added bonus. But what's 
even more exciting is how this same 
machine can be used for habit control, 
success conditioning, and eliminating 
self-defeating attitudes. 


Zap Your Mind with Success 
Let's say you want to transform a loser 
mind-set into a winning one. Or you'd 
like to quit smoking or lose weight. Pop 
in an InnerMind™ Programming Disc. 
The light-sound matrix opens a win- 
dow into your unconscious mind. 

Then by infusing your “inner mind” 
with positive programming, you can 
rescript negative, self-defeating behav- 
ior. Im including 18 awesome 
InnerMind programs. From success 
conditioning to weight control this is 
another $150 value. 


$200 Instant Rebate 


Plus in addition to the 
Language Library, the 
SuperPhonics, Super 
Speed Reading, Super 
Memory, and Super 
Vocabulary programs, 
the Mind Sync Library, 


18 titles erase fear and 
condition your mind for success. 
(3 CDs—$150 Value FREE) 


and the InnerMind Program- 
ming Library (a $600 com- 
bined value), Im offering 
you a $200 instant rebate off 
the list price. I figure you'll 
be so impressed, you'll use 
the extra $200 to buy more 
Learning Discs 
The list price for 
the Learning Mach- 
ine is $499.95. But 
you can have it for 
$299.95 plus ship- 
ping. Remember, in 
addition to the $200 rebate, I'm includ- 
ing hundreds of dollars worth of free 


(10—$59 Value FREE) | 


Learning Discs, making this an incredi- 
ble offer, 


30-Day Risk Free Trial 
Try the Learning Machine risk free for 


30 days. Sample 4 
languages, triple 
your reading speed, 
boost your vocabu- 
lary, improve your 
memory, and repro- 
gram one or two 
bad habits. Now 
imagine what you 
can do during the 
second month! But and transfers the informa- 
hurry. This is a lim- ton into your mind. 

ited introductory offer, so reserve your 
Learning Machine now. 

To order, call toll free or send your 
check or money order for $299.95 plus 
$12 shipping & handling to the address 
below. Allow 4-6 weeks for delivery. 


Learning Machine Special Offer 
Item 84501 ... „$299.95 [12.00] 
Need a CD Player? We have an 
excellent portable — at a great price! 
Portable Kenwood CD Player 
Item #91021.. „$129.95 [9.00] 


FOR FASTEST SERVICE ORDER TOLL FREE. 


1-800-925-3263 
ZYGON 


18368 Redmond Way, Redmond, WA 98052 
For information please call (206) 885-9200 
Fax orders to (206) 882-1454 


o» 


Leaming Discs work 
through any CD player, 
sending a lightsound. 
matrix into your Learning 
Machine, which decodes 


DO 
Comet collision 

[Continued from page 45] 

with a telescope, I'd be looking," says 
Clark R. Chapman pf the Planetary 
Science Institute in Tucson, Ariz. 

The clouds now visible on Jupiter 
consist of ammonia ice, and the rust 
color comes from a "smog" that devel- 
ops when sunlight changes the clouds" 
chemical composition. Explosions in 
Jupiter's atmosphere could liberate 
additional ammonia gas, flinging it 
high into the stratosphere where it 
would freeze to create a new cloud 
band that could encircle the planet for 
months, says Reta Beebe, a New Mex- 
ico State University astronomer who 
studies Jupiter. Jupiter's winds would 
spread any new clouds around the 
planet in a band south of the famous 
Great Red Spot. 

Gases splashing from deep within 
the Jovian atmosphere could offer 
clues about the composition of the 
mysterious inner regions of the planet. 
By studying the spectral signatures of 
the gases emitted, researchers may 
learn whether water, carbon monox- 
ide, and other compounds are present. 

Dust from the comet's breakup may 
even be captured by Jupiter's magnet- 
ic fields to create a new ring around 
the planet, according to some re- 
searchers. A new ring will probably 
form within a decade and could be as 
bright or brighter than the current 
ring, according to Mihaly Horanyi of 
the University of Colorado at Boulder. 

Sekanina emphasizes there is a lim- 
it to the value of predictions. ^We have 
absolutely no precedent for this event 
in human experience," he says. “Ev- 
erything you hear from us is an ex- 
trapolation from what we know about 
much smaller events." 

The comet fragments may be so 
weakly bound that they will break up 
further as they fall inexorably toward 
Jupiter. If the remaining material is 
not tightly packed, it might produce 
little effect, cautions McFadden. The 
result could be similar to “tossing a 
rock in the ocean,” she says. 

But even if the fragments disinte- 
grate into close groupings of house- 
size objects, they should produce a 
“fantastic meteor shower,” emitting 
brilliant flashes of blue-white light as 
they vaporize in the atmosphere, says 
Chapman. To the Galileo spacecraft, 
the blue-white flashes would look “like 
a fireworks show seen from a great 
distance,” he says. 

“Lots of energy will be deposited in 
Jupiter,” adds Chapman, who de- 
scribes the comet impact as the most 
widely anticipated event in the history 
of modern astronomy. “I think we sim- 
ply don't know which scenario will 
happen." 

One effect is certain: The Shoemak- 


er-Levy impact has turned the solar 
system into a giant laboratory. As- 
tronomers typically discover explosive 
events, such as supernovas, many 
light-years after they have happened. 
But this time, they have a chance to 
watch the drama as it unfolds. 

Virtually all of the major research 
telescopes on Earth will be watching, 
as will other observatories in space. 
Galileo's operating programs have 
been rewritten in months of marathon 
sessions. Even so, the craft will be 
able to view only 12 of the fragment 
impacts, says Chapman, who directs 
the optical imaging team organizing 
the spacecraft's study of the collision. 

Furthermore, Galileo will return less 
than five percent of the images it cap- 
tures, because its primary antenna for 
relaying information is malfunctioning. 
Astronomers will compare the calculat- 
ed impact times with Hubble’s views 
and retrieve the most interesting im- 
ages from Galileo, Chapman says. The 
crafts infrared and ultraviolet spec- 
trometers will also be operating. 

The Ulysses spacecraft, speeding to- 
ward the sun, will listen for radio 
waves from electrical storms generat- 
ed by the friction of dust and gas pass- 
ing through Jupiter's atmosphere. 
Meanwhile, the Earth-orbiting Inter- 
national Ultraviolet Explorer will look 
for the Jovian equivalent of an aurora 
borealis. 

The Kuiper Airborne Observatory, a 
C-141 jet, will use its infrared tele- 
Scope to search for evidence of water 
liberated from beneath Jupiter's am- 
monia clouds. The observatory can fly 
at 40,000 feet, above most of the water 
in Earth's atmosphere. 

And in Hawaii, NASA's Infrared 
Telescope Facility will look for signs 
that Jupiter has a solid core, perhaps 
made of metallic hydrogen. If the core 
is solid, McFadden says, the comet's 
explosions should create "seismic 
waves": Sound waves from the explo- 
sions would bounce off the core, heat- 
ing the atmosphere slightly. The in- 
frared telescope should be able to 
detect this change to within less than 
one-tenth of one degree centigrade. 

Even Voyager 2, retreating from the 
solar system, is participating. Its ul- 
traviolet spectrometer will be trained 
on the planet it once visited. It has a 
direct view of the impacts, so it can 
measure brightness. 

Scientists hope the dazzling display 
will reveal some of the secrets of the 
giant planet, which is one-hundredth 
the mass of the sun and an orb that 
some scientists regard as a failed star. 


. One of the most provocative theories 


being discussed concerns Jupiter's 
role in altering the path of comets as 


they swing through the solar system. 

Jupiter has such a tremendous 
gravitational tug that it routinely 
lures small comets, if only pulling 
them off course a bit. In 1886, after 
noticing that Comet Brooks 2 had split 
apart, astronomers calculated that the 
breakup could have occurred as the 
comet passed by the planet. 

Only rarely do comets collide with 
Jupiter. In a more typical scenario, 
comets are drawn toward the planet, 
fractured, and flung into space. Chap- 
man says evidence of this may be seen 
on Jupiter's moons, Ganymede and 
Callisto, which bear odd chains of 
craters seen in images from Voyager 1. 
These moons are relatively small tar- 
gets. For them to have been hit sug- 
gests to Chapman that there may 
have been millions of cometary 
breakups at Jupiter in the past billion 
years. Most of the fragments would 
have been hurled toward the inner so- 
lar system. 


his scenario of capture, breakup, 

and liberation would mean that 

comets are not pristine bodies 
from afar, but rather broken frag- 
ments of earlier bodies, Eugene Shoe- 
maker says. Perhaps more important, 
it would mean they often arrive in 
concentrated storms. 

The fractured Comet Shoemaker- 
Levy is fueling the tantalizing hypoth- 
esis that Jupiter acts as a gravitation- 
al fulcrum, breaking up comets and 
raining them on the inner solar sys- 
tem in "comet showers." Some scien- 
tists believe the extinction of the di- 
nosaurs 65 million years ago may 
have resulted from a comet shower set 
in motion years earlier at Jupiter, 
some four billion miles away (see 
“Comet Crash Or Asteroid Attack: 
What Killed The Dinosaurs?”). Shoe- 
maker, for example, observes that, 
"You could have had a bombardment 
of these comets with Earth." 

Scientists studying a layer of iridi- 
um dated to 65 million years ago, the 
time the dinosaurs vanished, argue 
that the rare metallic element was de- 
posited by a lone asteroid or comet 
impact. But Shoemaker says the evi- 
dence shows two separate layers, laid 
down by successive impacts, perhaps 
from a comet storm. 

Regardless of whether it was a sin- 
gle asteroid or a comet shower that 
wiped out the dinosaurs, Comet Shoe- 
maker-Levy's collision with Jupiter 
should help scientists test their mod- 
els of catastrophic impacts. The comet 
will strike with roughly the same 
amount of energy as the impact be- 
lieved to have occurred 65 million 
years ago on Earth. 
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High (tech) tops 
[Continued from page 69] 


panying slogans, to sell their products. 
It also explains why a favorite brand 
and style of shoe may no longer be 
available. New shoes are added to a 
manufacturer's line twice a year, fre- 
quently as updated or modified ver- 
sions of old favorites. In two years, 
your favorite basketball shoe may 
have evolved into a tongueless, lace- 
less device that is now secured with 
sliding straps and that replaces the 
traditional interior with a Lycra booty. 

The look of shoes and the technolo- 


gy behind them are changing quickly, 
but trying to pry information from 
shoe manufacturers about their ath- 
letic footwear five, two, or even just a 
year down the road is like trying to 
purloin state secrets. “We used to dis- 
play our upcoming models at trade 
shows,” says one source who spoke on 
condition of anonymity, “but the shoes 
would be stolen by competitors. We 
don't do it anymore. Few major manu- 
facturers do.” 

Still, there are tantalizing hints 


Wby settle for anything less? 
With prices starting at $339” 
you can afford a NordicTrack. 


There are good reasons why the NordicTrack is known 
as “The World's Best Aerobic Exerciser®.” 
While lesser cross-country ski exercisers provide 
an awkward shuffling motion, the NordicTrack 
uses a patented flywbeel and one-way clutcb 


mecbanism that no 
other ski machine can 
match. It's gentle on your 
knees, hips and back. So it's 
easy to use. 


/ 
/ It's the affordable way to 
meet your fitness goals. 
In as little as 20 minutes, three times a 
week, a NordicTrack* exerciser works 
all your major muscle groups, burning 
more fat than exercise bikes, treadmills 


and stairsteppers (and burning up to 
1,100 calories per hour). Over 3 million 
people already know that exercise 


NordicTrack Challenger" model 


At tbese prices 
you can own a NordicTrack! 


NordicTrack Challenger" 
only $339"! 


NordicTrack Sequoia" 
only $429”! 


NordicTrack Excel" 
only $4991 


Otber models priced from $599" 
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1994 NordicTrack, I 


just doesn’t get any better 

than NordicTrack. With 
NordicTrack models as low as 
$339.95*, there's no reason to 
own anything but the best. 


Zip 


Phone ( ) 


Call or write to: NordicTrack, 
104 Peavey Road, Chaska, MN 

A CML Company « All rights reserved. 

*Prices do not include shipping, handling or applicable taxes 


pt. 280G: 
318-2355 


that point to a whole new concept in 
the making. Already, manufacturers 
are doing away with laces and even 
tongues in their shoes in order to pro- 
vide a more comfortable fit. And the 
next radical step could be a “modular 
shoe.” The idea is to have a form-fit- 
ting sock made of a stretchable, 
breathable material that would fit in- 
to a variety of exoskeletons that are 
custom designed for different sports. 
“This concept has been around for a 
while, and we are on the verge of 
producing something,” hints Spencer 
White, Director of Research Engineer- 
ing for Reebok. “Instead of having two 
shoes, one for running and one for bas- 
ketball, you'll have one system for 
running that you can add to for hiking 
and walking." Other manufacturers 
are following the same path. “Ex- 
oskeletal is where you have an inner 
boot that is independent of the exter- 
nal structure," says Asics product de- 
velopment supervisor Mike Calvano. 
“So you have a sock within the shoe. 
Materials and structures go around 
the internal glove and provide the 
support." 


ig bucks go into research, materi- 
Bi and design, in addition to the 

notorious multimillion dollar en- 
dorsements garnered by some athletes 
to wear brand-specific footwear. But 
do these shoes really make a differ- 
ence? “Definitely,” says Dr. Raymond 
D. Reiter, medical director of the Pro- 
fessional Sports Care Center in East 
Rutherford, N.J. "There's no doubt 
that a good shoe can help prevent in- 
juries." 

One problem noted in all athletic 
events is hyperpronation, the tenden- 
cy for the foot, ankle, and knee to be- 
come misaligned under stress, result- 
ing in a *duck foot" turn-out. This can 
lead to worn joints and aching mus- 
cles. “Some of the materials and de- 
signs of shoes help prevent hyper- 
pronation," comments Dr. Reiter. “And 
improvements in shock-absorbing ma- 
terials help prevent jarring on hard 
surfaces, meaning less force is trans- 
mitted through the foot and ankle: 
That translates into less potential for 
injury. Good supportive equipment 
makes a difference." 

Other experts concur: “A foot takes 
a lot of pounding" in athletic events, 
says William Lee Day, Director of 
Physical Therapy at the Sports 
Medicine Center, also in East Ruther- 
ford. ^A lot of companies look at the 
mechanics of the foot; this has led to 
better cushioning and support. The 
technology has come a long way in ten 
years." 

Tom Brunick has been director of The 
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Special Advertising Section 


W WHAT ITS ALL ABOUT 


he Chevy Truck World 

Cup of Fishing is North 
America's largest freshwater 
fishing competition. Open to 
U.S. and Canadian anglers 
aged 12 or older, it will 
offer, for an entry fee of 
approximately $10 U.S., 
more than $2 million U.S. in 
cash awards this summer. 
The largest payout—$1 mil- 
lion U.S.—will go to the 
winner of the WCF Finals, held in September. 

The competition kicks off with the Catch of the Day 
Derby, held June 1 to July 30, 1994. Every day, $200 
U.S. will be awarded to the participating angler with the 
biggest catch, by conversion, in their state or province. 
To compare catches fairly, the size of each catch is 
converted to points via an official WCF conversion scale 
which is tailor-made for each state and province. 

The top 100 finishers, plus Automatic Bye and WCF 
team entry winners, will compete for a total of 
$100,000 U.S. in each of five regional championships. 
The top 10 finishers in each regional championship will 


receive substantial cash awards, including $50,000 U.S. 
for each regional winner. Each of the second- to tenth- 
place finishers will receive cash prizes ranging from 
$20,000 U.S. to $300 U.S. 

First-place anglers from the five Regional Champion- 
ships will qualify to compete in the $1 million, winner- 
take-all WCF Final on September 3 and 4, which will be 
taped for broadcast on ABC network television. 

"Fishing is one of the top three participatory sports in 
North America, second only to walking and swimming," 
says David Abbott, president of Bass Brothers Fishing 
Network, producers of the event. "With the Chevy Truck 
World Cup of Fishing, we are creating an annual event 
which gives all anglers the opportunity to become a 
millionaire and a celebrity sport-fishing champion for a 
nominal entry fee." 


T? enter, purchase an official Chevy Truck World Cup 
of Fishing registration kit, which includes an official 
WCF measuring tape, a WCF membership card, event 
decal, Witness Verification Forms, rules, regulations, and 
instructions. Kits are available for $10 U.S. at Kmart 
stores in the U.S., and for $11.99 CDN at Canadian Tire 


A8 OI0Hd 


stores in Canada. To order with a major credit card, call 
1-800-FISHBIG. Kits are $10 U.S. (U.S. residents add 
$2.50 for shipping. Canadians will be charged the 
exchange rate plus $3.50 U.S. for receiving, shipping, 
and handling.) The entry kit covers the cost of entering 
your first fish. Each additional fish costs $10 U.S. to 
enter; $25 U.S. for three fish (or CDN equivalent) 


atches are registered by calling a toll-free number, 
listed with instructions, in the entry kit. Anglers 

must photograph entered catches and complete a 
Witness Verification Form. 

Catch of the Day winners 
will be notified, and will also [ 
be announced on Chevy Truck 
World Cup of Fishing Winner 
Boards at Kmart stores in the 
U.S., and Canadian Tire stores 
in Canada. A Catch of the Day 
winner may not necessarily 
place among the top 100 
ranked in each region. | 

Eligible species are Bluegills, 
Brook Trout, Brown Trout, 
Crappie, Channel Catfish, 
Chinook Salmon, Lake Trout, 
Largemouth Bass, Muskellunge, 
Northern Pike, Perch, Rainbow 
Trout, Smallmouth Bass, 
Striped Bass, and Walleye. 


Il winners will be notified. | 

Entrants may obtain their 
individual fish ranking by 
calling 1-900-CALL NOW in | 
the U.S.; or 1-900-561-6000 
in Canada. A charge of $2.25 
U.S/CDN will be applied 
to your telephone bill. For 
current state/province length | 
conversion factors, helpful | 
strategies, and fishing tips, 
Call 1-900-454-6200 in the 
U.S.; or 1-900-670-8040 in 
Canada. A charge of $1.25 
U.S./CDN per minute will be 
added to your telephone 
bill. You must be 12 years of 
age or older. If under 18 years 
of age, you must get permis- | 
sion from your parents to call. 
In the U.S., 900-service is for 
touch tone users only. WCF | 
Hotlines are brought to you by 


Bass Brothers Fishing Network, Winnipeg, MB Canada. 


Il tournament levels are “Catch and Release’— 

entrants must safely release their fish. Potential 
winners and a witness must certify that such releases 
were accomplished 

As part of the Chevy Truck World Cup of Fishing, orga- 

nizers will acknowledge the endorsement of the National 
Wildlife Federation by making a minimum payment of 
$100,000 to support the Federation's efforts to protect our 
waterways and environment. In Canada, organizers have 
arranged to support the Canadian Wildlife Federation. W 


“Nothing Protects Better Longer" 


s, Babe Winkelman 


“use Deep Woods OFFI® for Sportsmen with 100% Deet. 
| No leading repellent protects better, longer. Up to 10 hours 
protection against mosquitoes, biting flies, even ticks that carry 
Lyme disease. 

Look for the Deep Woods "Camo" packages wherever you 
buy Sporting Goods” 


61994 5C Johnson Son. Inc. All right 


If you're in the market for a new truck, it won't hurt to keep this old Chevy in mind. Twenty- 
five years ago, this 1969 C-I0 started out life with Cliff Van Natta's plumbing company in 
Platteville, Wisconsin. 80,000 miles later, it was sold to Jim Dawson over in La Crosse. And 
after racking up another 100,000 miles, Jim sold the old Chevy to his cousin, Ron Kane. Well, 
that was over 240000 miles ago. Today, Ron wouldn't sell his truck for the world. But the 


point is, if he ever did decide to sell, he'd discover the same thing you will when you sell your 


own Chevy Full-Size Pickup: It will have the highest resale value of any full-size pickup made! 


A tough and rugged truck that’ll 
let you drive it hard. Pile on the 
miles. And, if history is any proof, 
Sell it for more than any other full-size 
truck you might buy. No wonder Chevy is the only company that can say we sell the most 
dependable, longest-lasting trucks on the road.’ For another opinion, just ask Cliff, Jim and Ron. 
For a free produ 


duct brochure call 1-800-950-2438. 
Based upon NADA Official Wholesale Used Car Guide. Excludes other GM product. +Dependabity based on longevity: 985-1992 flline truck company registrations, Excludes 
other GM divisions. The Chevrolet Emblem is a registered trademark and Chevy is a trademark of the GM Corp. ©1993 GM Corp. All Rights Reserved. Buckle up, America! 


Chevy Trucks 


LIKE A ROCK 


Special Advertising Section 


STRATEGIES 


W FOR SUCCESS 


HOW TO BE A WINNER THIS YEAR 

etting to the Regional Championships—that's the 

focus successful anglers will take towards the Catch 
of the Day Derby. At each of five Regional Championships 
(four take place in the U.S., one in Canada), approxi- 
mately 110 anglers will vie for a first-place prize fund of 
$50,000 U.S., and more 
importantly, a berth in the 
million dollar winner-take-all 
WCF Final. Remember, the 
Chevy Truck World Cup of 
Fishing gives all anglers the 
opportunity to win big. 

To better your chances of 
advancing to the Regionals, 
here are tips from WCF 
angling experts on bringing 
in a Catch of the Day Derby 
winner: 

FISH AT PEAK PERIODS: 
Daily and seasonal fishing 
peaks can occur within 
various species in different 
bodies of water in the same 
area. Watch for these peaks 
and get on them! 

FISH BIG! Target bodies 
of water in your state or 
province that annually yield larger fish. 

WATCH THE WEATHER: Inclement days often 
produce lunker fish. Since fewer anglers will put in time 
in foul weather, a rainy weekday spent fishing for a 
trophy class lunker may lessen the field of competition. 

VERIFY YOUR CATCH: Since the tournament is catch- 
and-release, be sure to photograph your catch and 
record the details. This is also a good way to track your 
fishing progress this summer. 

TEAM PLAY: Perhaps the most significant way to tip 
the balance in your favor, the Team Entry category will 
advance eight competitors to each of the five Regionals. 
Teams may be entered in these categories: Family (2 
members only), Buddy (2 members only), or Foursome 
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The World Cup of Fishing is open to everyone. 


(4 members only). Each team member enters his or her 
catch individually during the Catch of the Day Derby. A 
designated Team Captain links the team's PIN numbers, 
following computer prompts. Team members' points are 
totalled to register the official team score. Team fish 
must be caught in the same state or province on the 
same day. Check entry kits 
for complete rules and 
regulations. 

Team category winners, 
determined each day from 
June 1 to July 16th in each 
state and province, have the 
chance to compete in the 
World Cup of Fishing Field 
Day Competition on 
Saturday, July 23. Field Day 
teams may fish anywhere in 
North America. 

The possibilities for team 
success are endless. Four 
anglers can split up within a 
state or province to fish for 
different species, and can link 
their PIN's at the end of the 
day. Or, perhaps they are on 
a good bite and decide to 
cover a single school of fish 
together. A father and son might land two bull crappies 
at their favorite hole, and then team up to win a daily 
team category. A larger fish teamed with a smaller fish, 
or two medium fish teamed together, could each win 
the day in the Buddy or Family category. 

THE KEY TO SUCCESS IS TO FISH EARLY, FISH BIG, 
AND FISH OFTEN. By accessing the WCF Ranking Line, 
entrants can not only secure their own rankings, but 
may also compare their rankings to friends and associ- 
ates in friendly competition. Complete instructions for 
the Chevy Truck World Cup of Fishing are supplied in 
your offical entry kit. World Cup of Fishing is produced 
by Bass Brothers Fishing Network, Winnipeg, MB, 
Canada. N 


The Not So Mini Van. 


Because It Has So Much. rue. it looks like a minivan. 


But when you consider everything Chevy Astro has, including its. > 


bigger truck-like feel, “minivan” is a misnomer. For starters, 
a driver’s-side facial air bag’ is standard. So are 4-wheel anti-lock 
brakes. Add optional All-Wheel Drive cm we and sal have an extraordinary 


Liter Vortec V6, the largest V6 you can buy. Astro |, also boasts exclusive* optional 


range of safety features. The engine? (8m x O che Astro comes with a 4.3 


Dutch doors: rear swing-out half-doors for greater ÈG. driver visibility. So if you're looking 


BRAKES APPLIED. 


for a van that's not so mini, the one you should look at is Astro. From Chevy Astro 


LIKE A ROCK 


Chevy. The most dependable, longest-lasting trucks on the road." fo | 
> 


Special Advertising Section 


W RULES AND REGULATIONS 


@ To participate, you must be a legal resident of the 
United States or Canada, 12 years of age or older. 

@ Entrants may fish any natural freshwater, lake, stream 
or river within the U.S. and Canada, excluding Hawaii and 
where prohibited by law. Stocked ponds are not eligible. 
Fish must be caught by acceptable angling methods; fish 
caught with snag, foul hook, gaff or gill net marks, even if 
taken legitimately by the participant, are unacceptable 
Entrants must abide by all fishing regulations of their U.S. 
state or Canadian province. 

@ Employees and officials of the tournament, principals 
and employees and their immediate families of Bass 
Brothers Fishing Network L.P.; International Management 
Group; the Times Mirror Co.; Kmart; Canadian Tire; 
Chevrolet; S.C. Johnson; and Thomson Newspapers, their 
advertising or promotion agencies or affiliated companies 
are not eligible to participate in the tournament. Program is 
void where prohibited or restricted by law. Taxes on prizes 
are the sóle responsibility of winners 

@ The dates of Regional Championships and the Chevy 
Truck World Cup of Fishing Final are subject to change 
based upon scheduling or weather. In the event of a tie in 
a Regional Championship or the World Cup of Fishing 


Finals, tied participants will participate in a one-hour fishing 
competition, with the largest fish (by weight conversion) to 
determine the winner. Subsequent one-hour competitions 
will be conducted if necessary until a winner is determined. 
@ The officials and judges for all WCF tournament levels 
have been appointed by Bass Brothers Fishing Network, 
Inc.; International Management Group; The National 
Wildlife Federation, and Times Mirror Magazines. All the 
officials’ and judges’ decisions are considered final in all 
aspects relating to the Chevy Truck World Cup of Fishing. 
@ All winners must execute a release in favor of The 
World Cup of Fishing; Bass Brothers Fishing Network L.P.; 
International Management Group; the Times Mirror Co.; 
Kmart; Canadian Tire; The National Wildlife Federation, 
their agencies and assigns, as a condition of receiving any 
prize, authorizing the use, without charge or restriction, of 
their names and photographs, for promotional purposes. 
@ For a list of The Catch of The Day Derby winners, 
Regional Finals winners, and the Chevy Truck World Cup of 
Fishing Final winners, send a self-addressed, stamped enve- 
lope to World Cup of Fishing Winners, Box 778867, 
Woodside, NY 11377, by Nov. 1, 1994. Winning names will 
be available after that date. MI 


PURCHASE YOUR OFFICIAL 
CHEVY TRUCK WORLD CUP OF FISHING 
ENTRY KIT 


Exclusively in Canada 


Exclusively in the U. S. 


Migh (tech) tops 
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Athletes Foot WearTest Center since 
1973. The center's mission for the retail 
Chain is an evaluative one. ^We don't 
tell The Athlete's Foot what to buy; we 
tell them what they bought,” he says. 
The Chicago area was deliberately 
selected as the center's site because of 
its neutrality, says Brunick: No major 
shoe manufacturers are headquartered 
nearby. ^We have to be in an area unaf- 
fected by shoe contracts," he says, not- 
ing the power of the major players. 
"The shoes have never been better, 
but the marketing has never been 
worse," Brunick says. "There are a lot 
of good shoes in various brands, but the 
key is finding the one that fits you. The 
problem is that people buy because of a 
superstar endorsement or because an 
ad was cute, instead of asking them- 
selves if the shoe fits properly." 
Brunick praises the advances made 
by shoe manufacturers. “Modern ath- 
letic footwear has more cushioning to 
help disperse shock, and more support 
to control a range of motions, and there 
are more fit options than there were 15 


* years ago,” he says. Brunick's energet- 


ic, unvarnished opinions offer a perfect 
opportunity for a question we've been 
dying to ask: What is the number one, 
best shoe on the market today? 

“We never say there's a number one 
shoe. Anyone who says that is 
fibbing," he shoots back. But Brunick 
does offer some guidelines for cus- 
tomers. "The best buy today in athletic 
footwear, dollar for dollar, is between 
$50 and $80. I'm not saying that more 
expensive shoes aren't good, but dollar 
for dollar, the best value is between 
$50 and $80." 


espite the strides taken by the 
D footwear industry, there 

is still plenty of room for im- 
provement. Quantifying forces and 
loads in a laboratory environment is 
the easy part. Researchers go to in- 
credible lengths to understand how a 


; foot works, yet even with years of 


study, their understanding is still in- 
complete. “The big issue," says 
Reebok's Spencer White, “is that there 
is so much variation from athlete to 
athlete that we can't say, for example, 
that a person with flat feet needs this 
kind of shoe, while a person with high- 
arched feet needs that kind of shoe." 
To aid its studies, Reebok turns to 
the dead. “A lot is being done in mea- 
suring the motions of the joints and 
the bones and the stretching of foot 
ligaments on cadavers," says White, 
“but even that is performed on only 


five or six cadavers, and we take a 


mean of those measurements. We 
need to get an even better under- 
standing to categorize feet." 


OFF LIKE A ROCKET! 


Premium launching perform 
is yours with a K&N Filtei 
air filter! Pullin 


ou need for superior 
The washable/reusable 


îxclusive Million Mile Warranty 
treet Legal in all 50 states 


Put in a high-flow Filtercharger today...and 


hang on for the ride of your life! 
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\ 
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Call 24 hours a day am gay ey 


INFONOWS 
1-800-992-3000, 
Enter access code 58-10-10 


UNIQUE BUSINESS OPPORTUNITY 
REVOLUTIONARY STATE-OF-THE-ART SKYLIGHT 


Sola-Tube is now manufacturing a new innovative 
range of skylight products in Souther California. 


Sola-Tube is seeking potential distributors interest- 
ed in the direct marketing of our product range in 
their particular area. At present, we have distribu- 
tors in Arizona, California, Florida, Georgia, 
Minnesota, Oklahoma, North Carolina, Northern 
Idaho, Northern Texas, Oregon, Utah, Washington, 
Wisconsin and Ontario, Canada. There still are dis- 
tributorships available for the remaining United 
States and provinces of Canada. 


Ideally, distributors will set up a full-service, stand- 
alone business, based on providing quality service 
and installation for the customer. If you have the 
background and wish to distribute this product 
range, we would welcome your submission in writ- 
ing which would include the geographical area of 
interest, your background and a short description of 
how you would propose to distribute. 


THE EXCITING NEW ALTERNATIVE TO 
TRADITIONAL SKYLIGHTS 


Every home has its dark spots. Now you can 
brighten them quickly, easily and economically with 
natural sunlight, through a unique new product, 
Sola-Tube. A clear acrylic dome — 10 unobtrusive 
inches in diameter — sits on the roof. Inside the 
dome, a reflector catches sunlight from all angles 
and beams the light down mirrored transfer tubing, 
to a diffuser in the ceiling. 


The diffuser looks like a regular light fixture, and it 
spreads the light evenly, illuminating up to 100 
square feet. Sola-Tube fits between the roof rafters 
and ceiling joists, so no structural modifications are 
needed for installation. 


A professional installation can be arranged, or the 
average home handyman can install a Sola-Tube in 
about three hours. Every roof type can be handled 
with ease. You'll especially appreciate the absence 
of mess or disruption in the household. 


Made in the USA, Sola-Tube is completely mainte- 
nance free, sealed and waterproof, and protected by 
a 10 year warranty. Average price including installa- 
tion is around $300. 


For further information call or write to 
Sola-Tube North America Limited 

5825 Avenida Encinas, Suite 101, 
Carisbad, CA 92008 

Tel (619) 929-6060 Fax (619) 929-6067 


SOLAESTUBE. 


NORTH AMERICA LIMITED 


High Donna Natural Lighting 


The greening c of the diesel 


[Continued from 


At Mercedes-Benz, Dr. Karl Kohl- 
man feels the advantages of four-valve- 
per-cylinder design also apply to the di- 
rect-injection engine. “It is not ready 
yet because it does not have our margin 
of comfort for U.S. standards," he says. 
*But it does have the largest potential 
for further economy improvements 
compared to all systems we can imag- 
ine.” New injection systems, offering 
higher pressures and distribution 
methods closer to today's gasoline en- 
gines, are high on the list for investiga- 
tion. Still, European sources report 
that Mercedes' next step will be fitting 
a turbocharger to the 24-valve six used 
in the E300. 


ith tools such as supercomput- 
W* modeling of the combustion 

process, the mysteries of what 
occurs inside the running engine are 
continually being unraveled. Toyota 
has applied laser sheet visualization 
to its studies of gas flow and velocity 
inside the diesel, introducing micro- 
balloons into the intake stream and 
recording the motion of the tracer par- 
ticles with a special high-speed video 
camera. By mapping turbulence pat- 


terns and temperature distribution in- 
side the engine, the pockets where 
soot is likely to form can be ferreted 
out. Most of the Toyota efforts have 
been directed at truck engines or 
small domestic-market cars, but the 
company has touted its so-called S-2 
diesel, a DOHC, supercharged, two- 
stroke powerplant for a high-perfor- 
mance luxury car. 

Acceptance of the diesel is made less 
complex by an existing fuel infrastruc- 
ture, of course, but the diesel is also an 
attractive platform for alternative fu- 
els. It starts off ahead of the pack here. 
By kicking off combustion with com- 
pression ignition, less-refined 
petroleum distillates can be used in 
diesel engines; this should achieve an 
energy savings of some 15 to 20 percent 
in the refining processes alone, though 
the treatments now required to lower 
sulfur content could reduce this advan- 
tage. Even so, common diesel fuels con- 
tain nearly 10 percent more energy, 
gallon for gallon, than gasoline. 
Hydrogen is readily adaptable to diesel 
applications, and methanol is already 
in wide use. The high oxygen content of 
methanol is a particular advantage, 


eliminating the soot problem, though it 
does require special attention to get 
combustion started. 

Biomass-derived fuels are especially 
attractive, adding no net CO» to the 
atmosphere because they only release 
in burning what they've taken in 
while growing. 

In some respects, engineers regard 
the challenges inherent in bringing 
diesel cycle engines into the polite 
company of passenger cars as a wel- 
come leap forward. After all, today's 
California-certified Ultra Low 
Emissions Vehicle emits "lower hydro- 
carbons than the air we breathe" in 
some urban areas, according to 
Mercedes' Kohlman, and the time has 
come to address the larger issue of 
carbon dioxide. Until profound break- 
throughs in primary energy systems 
occur—economically viable solar cells 
or large-scale production of hydrogen, 
perhaps—the most attainable way to 
reduce CO» buildup, it is generally 
agreed, will be by improving efficiency 
in the combustion of fuels. Never in 
the last hundred years have prospects 
looked better for the oft-scorned 
diesel. us 


Steel Framed Homes for Lasting Value 


FACTORY- * 
DIRECT 
SAVINGS 


FREE STEREO 


o CORE 


«& 100 Standard Models or Custom Designs 

« Straight Walls, Framing that won't Warp, Rot 
or Creep, Floors that won't Creak or Groan 

* Open, Clearspan Interiors and much more 


© 9" (R-30) Insulation for BIG Energy Savings 

@ Unmatched Protection from High Wind, Fire, 
Termites, Heavy Snows and Earthquakes 

 Envitonmentally-Friendly - over 66% Recycled 


CATALOG 


We make speakers and music systems de- 
signed by Henry Kloss (founder of AR, KLH & 


DISTRIBUTORS 
WANTED 


49 Join the 18-Year Industry Leader 

@ Homes in 50 States, 26 Countries 

* Simple, Bolt-Together Construction 

* Low, Refundable Investment 

*9 No Experience Necessary with 
Hands-on Construction Training 
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a FREE Info Packet 
or a $9.95 VIDEO: 


1-800-TRI-STEEL 


1-800-874-7833 
(817) 497-7070 Fax: (817) 497-7497 


Los Vegas, NV — July 6 
Denton, TX — July 20 
Los Angeles, CA Aug. 3 
Denton, TX Aug. 17 


km 


Advent). We sell them, and components by 
Pioneer, Sony, Philips, Carver & others — factory 
direct. You can save hundreds of dollars. Our 
Ensemble Il subwoofer-satellite speaker sys- 
tem (above) sells for $439, about half the price 
of competing models. 30 day retum guarantee. 


1-800-FOR-HIFI 5: 
CAMBRIDGE 


SOUNDWORKS 


The country's largest factory-direct stereo company. 
Suite126, 154 California Street 
Newton, MA 02158 Fax 617-332-9229 


Planet digital 
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still. People eat where there are no ta- 
bles, slump down where there are no 
Chairs, and occasionally nod off where 
there are no beds. Happily, there are 
no restroom incidents to report. 

Ironically, there's a bit of a technolo- 
gy shortage as well. With one public 
telephone per hall, the ratio of people 
to phones on any given day is roughly 
4,000 to 1. Some of the phones have 
fax machines built in, but getting one 
to transmit images overseas requires 
a graduate degree in electrical engi- 
neering. MCI is offering free calls to 
the United States at its booth, but I 
can’t get that phone to work either. 
Maybe they know I use AT&T. 

(The situation isn't any better beyond 
the fairgrounds, where rotary/pulse 
telephones seem to be the rule. That 
makes routine touchtone operations 
like retrieving my voice mail anything 
but routine. Attempts at electronic mail 
look like Mr. Wizard experiments gone 
awry. And here we are, a mere six years 
from the millennium.) 


security technology amassed in 

Hall 18. Since nightlife is to 
Hannover what mass transit is to Los 
Angeles, afterhours gatherings are 
usually held on the show floor. That's 
convenient for the partying partici- 
pants, and it's downright charitable 
for those who come to Cebit seeking to 
lighten your materialistic burden. 
With so many people lurking about af- 
ter the show is nominally over, equip- 
ment sprouts legs regularly. Purses 
have a way of disappearing, too, as 
Cheryl Warriner of Ocean Isle 
Software can attest. Luckily, the local 
Polizei are armed with customized 
forms for documenting Cebit thefts. 

Crime is less common on the streets 
of Hannover, but so are the parties. 

Then there are the social vices. 
Smoking—anytime, anywhere—is de 
rigueur. You needn't bring your own 
butts; good deals on second-hand 
smoke abound. Negotiations are pub- 
licly consummated with a bottle of 
wine or brew, often in lieu of dis- 
counts. Booths of any decent size are 
expected to house a bar or lounge 
area. There's even a mini-tavern in 
the press room. Achtung, baby. 

Still, the show must go on, and I 
have kilometers to go before I sleep. 
There are new products to be seen, new 
technologies to be absorbed, and a new 
sense of international electronic broth- 
erhood to be fostered—all before lunch. 


T: show could also use some of the 


“See you next year.”—unidenti- 
fied man at exit gate 


Maybe. 


GET RID OF YOUR GUTTERS! 


LEAK, FREEZE, RUST AND ROT. 


RainhandleRs are installed on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 
White, brown or natural aluminum. 
For more information send 


Clog. Its patented 
Cog tis patented | coupon to RainhandieR or call 
roof water into a 1-800-942-3004 


RalnhandieR delivers 100% of precious 
roof rain to your lawn and shrubs. 
Join us and urge others to 
protect our water 
resources for future 


spray of tiny dr 
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away from your 
house. 
STOP CLEANING. 
You'll never climba 
shaky ladder again 
tocleana 
enne comes 
Clean with a quick 
blast from your 
garden hose-from 
ground level. 


I 
I 

STOP WATER H 
DAMAGE: r 
RainhandleR in win- 4 
I 

[ 

I 

[ 

I 


generations. 
Some distributor 
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^RAINHANDLEFI Š 


LPSO74 from SAVETIME CORP. 
1285 Boston Ave., Bridgeport, CT 06610 

Please send me your free information kit. 
Name 


ter, protects your 
investment by 
helping to prevent 
Clogs and ice dams 
on the roof that 
otherwise lead to 
water rot and leaks. 


BE YOUR OWN BOSS 
START YOUR OWN MONEY MAKING BUSINESS 


MAKE UP T0:26" an HOUR 


Hundreds of FOLEY-BELSAW trained men have succeeded in 
this fascinating and highly profitable field... 
You Can Do It Too!...BE A 


hOGRS WITLI 


Never before have money-making opportunities been so great for qualified Locksmiths. The lock and key business 
has multiplied a thousandfold as millions seek more protection against zooming crime. there's only one Locksmith 
for every 17,000 people! Train FAST at Home - Collect CASH PROFITS Right Away. 're in business ready to earn 
up to $26.00 an hour a few days after you begin Foley-Belsaw's shortcut training. Take advantage of today's 
unprecedented opportunities in Locksmithing for year-round EXTRA INCOME in spare time - or full time in a high-profit 
business of your own. Hundreds we've trained have done it. So can YOU! All tools plus professional Key Machine 
given you with course. These plus practice materials and equipment, plus simple, illustrated lessons, plus expert 
supervision, plus business-building guidance will enable you to KEEP THE MONEY COMING IN! Ideal for retirement 


- good jobs, t00. SEND FOR EXCITING FACTS - NO OBLIGATION! 
ALL SPECIAL TOOLS AND EQUIPMENT 30 DAY NO RISK TRIAL 
INCLUDED 


FOLEY-BELSAW INSTITUTE 
6301 Equitable Rd., DEPT 12489 
Kansas City, MO 64120-9966 


O SALESMAN Will 


There Is NO OBL 


er! 


FOLEY-BELSAW INSTITUTE 
| 6301 EQUITABLE RD., DEPT. 12489 
| KANSAS CITY, MO 64120 


I PLEASE RUSH FREE BOOK “Keys To Your Future” 


FIND OUT ABOUT iT | NAME 
RUSH COUPON TODAY | 
FREE BOOKLET ADDRESS 
Telshowyouquickytraintobeyour | 
Sume Dista olyanon | OITY-STATEZIP I 
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Could this be 
your dog? 


Keep your dog out of danger 
without locking him up in a pen. 


Il dog owners want to give their dog 
the freedom to roam and exercise, 
but they worry about his safety. 

Now there's Radio Fence, a breakthrough 
alternative for dog owners. Radio Fence is 
an underground electrical barrier which 
works with a receiver on your dog's collar. 
It beeps your dog as he nears its boundary, 
and gives him a small electrical correction 
(similar to a static electricity charge) if he 
tries to cross it. This keeps your dog safe 
without resorting to expensive fences, ropes, 
or chains that could injure your pet. 
Radio Fence gives your dog access to 
the whole yard but inhibits his move- 
ments into unwanted areas. Unlike stan- 
dard fences, Radio Fence doesn't detract 
from the beauty of your home or lawn. 
How it works. A transmitter plugs into 
an outlet and emits a radio signal that 
travels along an underground wire. (The 
wire only needs to be buried an inch or 
two.) The four- 
ounce receiver worn 
on your pet's collar 
picks up the signal 
and alerts him as 
he nears the boun- 
dary. If he crosses it, 
he'll be corrected. 
Working with 
your dog fifteen minutes a day will fully 
train him in about a week. Train as many 
dogs as you want on the same system, as 
long as they're each wearing a receiver. 


No risk, no obligation offer 
Call today for more information and a video, 
free of charge, with no obligation. Of course, 
the best way to find out if Radio Fence is 
right for you is to try it for yourself. That's 
why we're offering you our exclusive 


60 day free home trial. 
Try it at home for 60 days. If you're not 
completely satisfied, return it for a full re- 
fund. The Radio Fence system includes 
transmitter, lightweight receiver, boundary 
cable to accomodate a half-acre yard, in- 
stallation and training manual, and video. 
Please mention promo code 033-PSQ-150. 


Call for free video and brochure: 


800-992-2966 


2820 Waterford Lake Drive Suite 106 
Midlothian, Virginia 23113 
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door gaps, necessary because of the 
high coefficient of expansion on a hot 
day, for example. The top of the instru- 
ment panel, actually an access panel, 
resembles a cafeteria tray. Outside 
Sounds penetrating the cabin are an 
acoustic oddity; a passing car in the 
rain sometimes sounds like someone 
has turned on the shower. 

Saturn's suspension is similar in de- 
sign to the Neon's, and it has most of 
that car's strong points and flaws. The 
Saturn is quick, with little body roll 
and precise steering. It also rides rela- 
tively harshly over sharp impacts. 

Like most of the cars in this group, 
the Saturn requires the high-output 
engine option to come close to the per- 
formance offered by the base Neon 
powerplant. The 122-hp 1.9-liter, all- 
aluminum DOHC engine, which turns 
slower than the Neon's, is slightly 
noisier at speed. But Saturn's manual 
shifter is slicker, and the optional au- 
tomatic is a four-speed rather than the 
Neon's three-speed. That means less 
rpm drop between gears. 

The Saturn's electronic engine and 
transmission-control system have 
evolved beyond mere fuel manage- 
ment and controlling shift points. An 
optional traction-control system cuts 
engine output when the wheels slip 
under power. It also monitors engine 
power, limiting rpms when the car is 
stationary or in neutral. It even cuts 
the throttle if the car is accidentally 
put in reverse while moving forward. 
Don't try this yourself, however. 

Speed-sensitive power steering and 
antilock brakes are available, but the 
Saturn offers only a single air bag, ac- 
companied by an irritating automatic 
belt system that is prone to jamming. 

When we attempted a zero-to-60 ac- 
celeration run in the Saturn, launched 
at about half throttle, a rocking, jack- 
hammer effect became so severe it 
snapped the torque reaction arm, a 
key engine support. This was appar- 
ently caused by strong axle tramp, a 
grabbing action that starts the whole 
drivetrain rocking and rolling; axle 
tramp sometimes occurs on front- 
drive cars when the spinning front 
wheels experience certain combina- 
tions of traction. Like our problems 
with the Neon, the failure appeared to 
be a one-time-only experience, but the 
difficulties with the two cars made 
this test one of our worst experiences 
with equipment failure. Neither short- 
coming was particularly representa- 
tive of a basic quality problem, but the 
cars surely didn't score points for qual- 
ity control either. 

The Saturn is also now approaching 
four years with the same body shell, 
despite early promises of quick styling 


changes facilitated by the plastic body. 
Its shape is still middle-of-the-road, 
and the interior is flawed by low front 
seats that create lots of headroom but 
feel a bit like a hammock. Still, it's 
easy to sit upright in the rear seat now, 
which is a bit wider than the Neon's. 


hen we focus on the hot-selling 

Japanese and domestic small 

cars, it's sometimes easy to 
slight the company that got us think- 
ing small to begin with. Volkswagen 
has been enjoying a sudden upsurge 
in sales recently, after dropping to a 
scant 10 percent of the volume it en- 
joyed in its heyday. The reason is the 
new Golf III. VW has been quietly re- 
fining and upgrading the basic 
econobox concept it first introduced as 
the Rabbit nearly two decades ago. 

The Golf III quickly sets itself apart 
as the only hatchback in the group. 
The body style sometimes looks a tri- 
fle old-fashioned, but the basic 
econobox shape still features lots of 
rear-door loading room, as well as ver- 
tical walls alongside the rear seat, 
which provide a spacious feel despite 
the relatively short wheelbase. The 
front seats and overall ergonomics are 
excellent. 

The Golf III is wider and stiffer, and 
the new rounded shape is more aero- 
dynamic than the old Golf, with a 
larger, 2.0-liter, SOHC engine that 
stands out in a multivalve world by 
sticking with two valves per cylinder. 
This limits its output to 115 hp at 
5,400 rpm, but torque is a respectable 
122 pound-feet at a meager 3,200 
rpm—more than 1,000 rpm slower 
than any of the multivalve engines. 
This makes for an extremely flexible 
engine that is comfortable at lower 
rpms but still revs freely and smooth- 
ly. Gas mileage is mediocre, but cou- 
pled to a smooth and positive five- 
speed manual transmission, the Golf 
III sets the standard for overall driv- 
ability. 

The Golf III still uses a twisting- 
beam rear axle, a design notable for 
its simplicity, solid camber control, 
and compact packaging. This latest 
setup delivers a plush, compliant ride, 
a great improvement over past VW 
suspensions. Turn-in is exceptionally 
positive, and steering feedback is ex- 
cellent—at least most of the time. 

The Golf III loses its aplomb near 
the limit, at which point it hikes a rear 
wheel and the steering becomes vague 
and disconcerting. It's a characteristic 
that VW seems willing to live with, but 
a car rolling around a skidpad with its 
inside rear wheel waving in the air 
doesn't give an impression of stability. 

The Golf seems to have avoided the 


latest round of price escalation. When 
adjustments for the optional sunroof 
have been made, our test car costs 
$897 more than our test Neon—well 
below the other three cars. Curiously, 
the Golf has a standard burglar alarm 
but lacks a glove box. Go figure. 

Another small car with a solid pedi- 
gree but a low profile is the Tracer 
LTS—Mercury's version of the Ford 
Escort, with an upgraded suspension 
and the Mazda-built, 127-hp 1.8-liter 
DOHC, four-valve-per-cylinder en- 
gine. The Tracer is a multinational ef- 
fort, with Mazda contributing most of 
the engineering and supplying the op- 
tional engine to Ford. 

Suspension changes—new spring 
rates, anti-sway bar and shock valv- 
ing—reduce body roll and vastly im- 
prove steering sensitivity, while the 
enhanced shock damping works well 
on rough road surfaces. The free- 
revving engine and handling precision 
put the Tracer in second place behind 
the Neon in acceleration and at the 
top in the slalom—with less harshness 
on the road than either the Neon or 
Saturn. Some of the Tracer's accelera- 
tion and mid-range performance 
stems from the use of a relatively high 
final drive ratio, which also keeps the 
engine running at an unpleasantly 
high rpm on the highway. Fuel econo- 
my, however, is slightly better than for 
the Golf III, despite the high engine 
speed in top gear. 

The Tracer is also a relatively roomy 
car, though the interior is particularly 
Spartan, despite a basically good driv- 
ing posture and supportive seats. It 
uses a poorly operating mechanical 
passive belt in conjunction with a 
driver's-side air bag—similar to the 
Saturn's belt-and-air bag setup, which 
tends to jam and catch your neck. The 
Tracer's main weakness is a mildly 
dated design that was never avant- 
garde to begin with. 

If anything is confusing about the 
Tracer LTS, it is Ford's pricing strate- 
gy, particularly when compared with 
the base-level Escort. Available in a 
station wagon body style, the Escort 
costs nearly $4,000 less than our test 
car, which cost more than $15,000 as 
tested. That's relatively steep for a 
performance upgrade, although again, 
it takes the optional engine to keep up 
with the base-level Neon. 

Pricier yet, at well over $15,000, the 
Honda Civic EX demonstrates just 
how far the once-basic economy car 
has come. The overall design is hand- 
some, and the interior is well-laid out 
and nicely finished. Honda still sets 
most standards for interior trim quali- 
ty and detailing, with superior er- 
gonomics. The suspension features un- 


equal-length control arms in the front, 
a design that allows good geometry, 
little impact harshness, and accurate 
steering capabilities. Handling is crisp 
and accurate, with a tendency toward 
mild understeer, while the ride is solid 
but not harsh. 

The engine is a 125-hp, 1.6-liter alu- 
minum 4-cylinder that delivers solid 
acceleration and reasonable mid- 
range performance as well. The latter 
stems from an extremely flat torque 
curve, aided by the VTEC variable- 
valve system that Honda developed. 
This technology shifts the whole valve 
system to a different cam profile at 
high and low rpm ranges. The drive- 
train's only real flaw is its less-than- 
expected fuel economy. 

The Civic's manual gearbox vies with 
the Golf's for the best action. A four- 
speed automatic is available. Antilock 
brakes, disc front and rear, and a com- 
fortable restraint system featuring du- 
al air bags top off the package. 


in fact, get what you pay for in the 
small-car category. It is the most 
polished act in this group. Nearly flaw- 
less in execution, it is a wholesome, 
lively car that often lulls you into for- 
getting it once was inexpensive as well. 

Compared with the Civic, the other 
cars in the group have some rough 
edges. All, however, share certain 
qualities: superior handling, good fuel 
economy, and comfortable seating; and 
most have a list of options that takes 
weeks to unravel. Antilock brakes are 
available on all of these cars, and all 
have at least a driver's-side air bag. 

The Saturn SL2 is now a thoroughly 
fine-tuned car that would require a ma- 
jor design change to cure its basic 
ills—mainly the seating package and 
the interior. The VW Golf III is the ulti- 
mate evolution of a car that once domi- 
nated the small-car scene. It's a quirky 
car that sometimes feels like a diminu- 
tive Mercedes, but it's a bit out of the 
mainstream today. The Tracer is the 
polar opposite—a basic, straightfor- 
ward effort with superior dynamics 
and a bland personality. The Civic is 
clearly the “luxury” car in this economy 
group; unfortunately, its price tag has 
headed in that direction as well. 

The stylish Neon is the best small 
car to come from the Chrysler studios 
in a long time. It also is a work in 
progress, needing a reduction in en- 
gine noise and improved ride quality. 
At the list price, it is the best value in 
its class, particularly when you con- 
sider the base engine power and stan- 
dard dual air bags. 

All in all, basic transportation is not 
so basic anymore. 


T: Civic is evidence that you may, 


INTRODUCES NEW 


War eRWELD 


Makes Repairs Under Water! 


^. EASY TO USE. 
WET OR DRY SURFACES. 
L IN JUST 20 MINUTES! 
EXCELLENT FOR: 
«/ Marine Applications 
v Boat Repair 
v Plumbing or Electrical 
v Irrigation Repairs 


BONDS TO ALMOST ANY MATERIAL! 
FIBERGLASS * ALUMINUM * WOOD 
STEEL * COPPER * CERAMIC 


Permanently seals 
leaks in fuel tanks and 
water lines, pipe 
joints, drains, exhaust. 
lines, manifolds, and 
much more. 


FIRE | 


Permanently patch and 
repair fishboxes, ice 
chests, bait wells, 
water coolers,. rod 
butts, battery cases. 
Seal frayed line ends. 


Seals and repairs gas 
tanks, exhaust lines, 
manifolds, etc. Use as 
an electrical insulator. 
Seals electrical fabricates broken or 
connections. missing parts. 
Hardens like steel in 20 minutes! WATERWELD 
is excellent for rebuilding or fabricating parts 
and as an all purpose adhesive for metals, 
wood, fiberglass, masonry, ceramics, and many 
plastics. It can be drilled, tapped, filed, sanded, 
and painted like metal. Safe for lines carrying 
potable water. 


DON’T SCRAP IT! 
® 


cuts or rot in 
fiberglass, wood, or 
aluminum. Rebuilds or 


Weld Co: 
P.0. Box 483—1130 Como Street 
Sulphur Springs, Texas 75483 
Phone: (903)885-7696 * Fax: (903)885-5911 
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Dormitory by 1 the dump 


ment lining in the a has created 
high alkaline levels in the water, 
though the sturdy tilapia are surviv- 
ing thus far. 

As for sewage, the center will in- 
stall three types of systems that use 
plants and microorganisms to break 
down wastes. All three work in paral- 
lel, so their effectiveness can be com- 
pared. One method will use some of 
the aquaculture ponds, with water 
hyacinths floating on the surface. An- 
other employs cattails and bulrushes 
in a simulated wetland. The third 
trickles water through a gravel bed 
topped by plants. 

This treated water will irrigate the 
fields and gardens. And the gardens 
will help feed the students, although 
this may take years to develop fully. 
In part, Stine explains, it is because 
“the land is not in good shape" from 
years of cattle grazing. Also, squirrels 
have been chewing up tender shoots. 

"The six aquaculture ponds can pro- 
duce ten times as many fish as the 
students can eat,” says acting director 
John Tillman Lyle. “And students can 
grow a lot of common garden vegeta- 
bles, like tomatoes, squash, and 


beans." But cultivating wheat and 
corn would be impractical, because 
such grains require more flat acreage 
than the center possesses. The goal, 
then, is for students to go “back to the 
future" and use the age-old barter sys- 
tem to trade surplus veggies for flour 
and grains at local food cooperatives. 

To complete the nutrient cycle, the 
center plans to add pigs to chow on 
excess seasonal food. In turn, the 
swine will produce top-quality fertiliz- 
er for the gardens. (Since many of the 
students are vegetarians, the pigs 
won't necessarily provide *people 
food.") Next, perhaps: ducks, chick- 
ens, and cows. 

Sunlight passively heats the build- 
ings, generates electricity, pumps irri- 
gation water, and warms water for 
showers. The solar park includes a 
three-kilowatt sun-tracking photo- 
voltaic collector and an experimental 
five-kilowatt dish/Stirling collector 
—designed in part with Sandia 
National Laboratories. This collector 
concentrates sun rays to heat liquid 
sodium, which vaporizes, then con- 
denses. This causes a piston to move, 
and the motion is then converted into 


electricity. More solar panels are be- 
ing installed near the buildings, and 
some may eventually sit on rooftops, 
depending on power needs. 

Recycling, reusing, and conserving 
are all proving to be challenging. The 
students balked at first at the absence 
of kitchen-sink disposals (which would 
have complicated waste treatment), 
but then they rigged a collector for 
compost scraps. More wrenching to 
Southern California psyches, the dorm 
dwellers had to give up their cars; in- 
stead, they'll walk and ride bicycles or 
commute in an electric vehicle. 

Idealism clashed with reality when 
the center encountered local and state 
building codes. For nighttime securi- 
ty, the codes mandate floodlights, 
which consume more power than the 
center generates; supplemental elec- 
tricity from the local utility is re- 
quired. “At night,” Lyle says, “it looks 
like a baseball stadium." 

It will take years before all the 
pieces in Stine's diagram fall into 
place. Needed: more funds, equip- 
ment, and time for the fruit trees to 
grow. Admits Stine, “Right now, the 
students are still eating pizza." 


You've Never Had This Much Fun On A Bike Before! 


The New NordicTrack ForeRunner™ Cycle Is Like Nothing You've Ever Seen. 


NordicTrack Has Put The Fun Back Into Biking! 

Its sleek lines catch your eye and quicken your pulse even before 
you get on. And its low-profile, high-tech appearance suggests 
that fitness has never been so much fun. Forget that old, 
uncomfortable 10-speed in your garage. Once you've ridden the 
ForeRunner, you'll be cycling in a whole new way. 

It's comfortable, fast and responsive, so whether you're 
accelerating down a straightaway or powering into a turn, 

its sure-footed four-wheel frame is ready to perform. 


An Enjoyable Exercise Answer! 

Did you know that research shows biking can burn 
up to 900 calories per hour? But, even more 
important, the ForeRunner is so much fun 
to ride, you'll hardly know you're 
exercising. Its recumbent riding 
position uses your powerful 
upper-thigh muscles for a more 
efficient workout. You'll maintain 
a lower heart rate and blood 
pressure level at the same 
workout load as a regular 
upright cycle. 


And Best Of All, It's The Quality You Expect From NordicTrack! 
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Comfort Is A Top Priority! 

The ForeRunner has a padded sling seat to provide enough 

comfort and support for a full day of riding. Plus its recumbent 

riding position places less stress on your neck, back and wrists 
than regular upright bikes. 

Superior Performance Features! 

* Patented 9-Speed Reflex-Action Radial Transmission: 
Choose any of 9 gears at the touch of a button for the flexibility to 
go practically anywhere — you can even downshift standing still! 

* Powerful Band Brake System: 

Our advanced design provides more braking power than regular 
front and rear caliper hand brakes — even when wet. 

* Optional Rear Commuter Pack: 

Holds everything you'll need for your full day at work, or use it to 
pack a lunch for a full day on the road. 


NordicTrack's 3-Point Satisfaction Guarantee: 
1. 30-Day Test Ride 
2. Two-Year Limited Guarantee 


3. Toll-Free Customer Service HOTLINE 
We build bikes for the way you live! 


Noracfrack 1-800-441-7509 Ext. 66FG4 


10 Please send me a FREE brochure O) Also a FREE VHS videotape | 


Name Phone ( ) 


State. Zip. 


Call or send to: NordicTrack, Dept. 66FG4, 104 Peavey Road, Chaska, MN 55318-2355 
©1994 NordicTrack, Inc., A CML Company « All rights reserved. 


* 


ADVERTISEMENT 


Booklets, catalogs, and folders listed below provide reliable information, 
illustrations, and specifications to help you in planning the purchase of a 
variety of products or services offered by these dependable companies. 


The convenient order form will save you time and postage. Orders will 
not be processed unless accompanied by the $1 handling fee. For 
your safety, please do not send cash. 


0701 Scroll Saw Blade Usage Guide Con- 
tains information on scroll saw blade types, 
dimensions, teeth-per-inch, intended uses, 
and universal blade numbers. It lists materials 
to be cut, material thickness, recommended 
Scroll saw speed, and blade type. Chart in- 
cludes information on cutting various woods, 
plastics, and metals. Free 


0702 Anderson Window & Patio Door Fact- 
book This brochure has ideas for creating 
distinctive light-filled environments using fea- 
ture windows, patio doors, and roof windows. 
Call 1-800-426-4261. Free 


0703 Stereo Equipment Cambridge Sound- 
works' catalog has specials on systems and 
components from Philips, Pioneer, Denon, 
and Cambridge Soundworks—including com- 
plete Dolby Surround systems starting at only 
$999. Free 


0704 Science Resource Catalog Edmund 
Scientific's 128-page catalog contains more 
than 4,000 products for the budding scientist, 
student, and educator. It features micro- 
Scopes, telescopes, weather instruments, 
fiber optics, solar equipment, magnifiers, 
high-tech science toys, plus many items de- 
signed for science-fair projects. Free 


0705 Big Information Package! Includes 
"How to Drill Your Own Water Well" Booklet 
Learn how thousands of wells have been 
drilled this easy, low-cost way since 1962. Free 


0706 Weather Stations Davis Instruments 
manufactures the world's smallest, most af- 
fordable weather stations. Different models 
measure wind chill, speed, direction, and 
more. Free booklet 


0707 Mowers Color brochures describe the 
complete line of Snapper walk mowers, rid- 
ers, and tractors. Featured are the new Snap- 
per Jet Vac bagging mowers and revolution- 
ary Ninja mulching products. Free 


0708 Swimming Pool Cleaner The all-new 
Kreepy Krauly automatically cleans your in- 
ground swimming pool, eliminating hand- 
vacuuming. Five-year warranty, three-year 
wear-and-tear coverage. Money-back guar- 
antee. Color brochures from Kreepy Krauly 
USA, Inc. Free 


0709 Minn Kota 4-Wheel Drive Trolling 
Motor Catalog Details models from 24 
pounds thrust to four horsepower, including 
transom and bow models with hand, cable, 
and power steering. Free 


0710 Making Great Window Decisions 
Learn the five keys to choosing the best win- 
dow for your home with this free, full-color 
booklet from Pella Corp. Free 


0711 Tents Eureka's large family tents cur- 
rently feature StormShield cloth, designed 
for both heavy-use and extended camping. 
It's resistant to ultraviolet rays, acid rain, and 
mildew. This catalog contains details on the 
full line of Eureka tents. Free 


0712 Electrostatic Furnace/AC Filters 
WEB Products offers an inexpensive way to 
improve your indoor air quality. "The WEB" 
attracts airborne particles from .245 to 80 mi- 
crons; it's washable and reusable. Brochure. 
Call 1-800-342-5880. Free 


0713 Bulletin Board System Galacti- 
comm's software supports up to 256 simulta- 
neous users on a single personal computer, 
connecting via modem, LAN, or serial con- 
nection. Includes E-Mail, discussion forums, 
teleconferencing, file transfers, and more. 
Call 1-800-328-1128. 


0714 Tips on Woodfinishing Minwax offers 
an all-new 36-page booklet that is filled with 
Step-by-step home improvement projects, 
decorating ideas, and expert tips and tech- 
niques designed to help you bring the beauty 
of wood into your own home. Free 


0715 Tufoil Oil Additive Slipperier than 
Teflon! Spectacular low friction and wear 
confirmed by a U.S. Government lab. Next 
time you change your oil, change it into a 
patented engine treatment. Enjoy fast starts, 
smooth operation, better acceleration, and 
longer engine life. Lubrication is our busi- 
ness! Call 1-800-922-0075. Free brochure 


0716 Genie Door Safety Guide A valuable 
guide to protecting your family and personal 
belongings. Explains the ins and outs of 
garage door and garage door opener main- 
tenance. Free 


0717 Gutter Alternative A two-color 
brochure from Rainhandler provides infor- 
mation on its patented alternative to gutters. 
It gently disperses the rain from the roof of 
your house. There are no downspouts, no 
clogging, no cleaning, and no trenching. It's 
made of rugged aluminum that is virtually in- 
visible on your home. Free brochure 


0718 Dome Homes Since 1969 Timberline 
Geodesics has been providing affordable 
easy-to-assemble dome homes all over the 
world. Mail in the coupon below or call 
1-800-DOME-HOME for the brochure, "The 
Why, Which, What and How of Geodesic 
Domes From Timberline Geodesics.” Free 


0719 Johnson and Mitchell Rods/Reels 
This catalog outlines the full range of John- 
son and Mitchell rods/reels for all skill levels, 
from tangle-free spincasters to advanced 
three-ball-bearing spinning reels, as well as 
high-quality graphite and fiberglass rods. 
Free 


0720 Bathroom Guidebook From Ameri- 
can Standard A guidebook that is over- 
flowing with facts, ideas, and inspiration. 
This 32-page, full-color brochure offers in- 
teresting facts and considerations for plan- 
ning your bathroom. Call 1-800-524-9797 
ext. 531. Free 
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Shoppers’ Showcase 


A selection of products and services for POPULAR SciENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


Save on Cable rental fees! 


CABLE TV: 
DESCRAMBLERS! 


WE'LL BEAT: 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
* 24 HOUR SHIPMENTS! 

* 30 DAY MONEY BACK GUARANTEE! 

* QUANTITY DISCOUNTS! 
MASTER CARD e AMEX * VISA e C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 1 


CABLE WAREHOUSE : 


! 10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 : 
(NO FLORIDA SALES) 
Anyone implying theft of service i 
Me will be denied assistance. ^ 


SPIRAL STAIRS 


Coast to Coast Delivery 
amp- 
FREE ENCLOSED E 
TREAD ENDS 
$220.00 VALUE 
Save 30 * to 50% 
Stock & Custom Stairs 
Strong Steel Frame 
Oak or Brass options 
3'6" to 7' Diameter 
Easy To Install 
FREE BROCHURE 
Call or Write - 


SALTER INDUSTRIES 


P.O. BOX 183, EAGLEVILLE, PA 19408 


610-631-1360 FAX 610-631-9384 IGP 


OWN A MACHINE SHOP 


chining and shop work with a 
n-1 Lathe « Mill Drill 


FIX IT YOURSELF! 
$ Easy to use! 
Save Money! 

LA Save Time! 
; As low as $1095 


Smithy 
or write: 
‘Smithy Dept 
Lathe * Mill « Dril! 
3023 E. 2nd Street 
) The Dalles, OR 97058 


For FREE Fact Kit 


Call: 
1-800-345-6342 
(Ask for operator PS 


SAVE THOUSANDS 
IN LEGAL FEES! 
David Pr 
PATENT IT 
YOURSELF 
= SOFTWARE 


nn NE 
=> 
Everything you need to prepare and file 
your own legal U.S. patent application 
without a lawyer. 
* Full stand-alone program 
* All forms you need with 
step-by-step instructions. 
* Fully searchable version of 


& EDS 


David Pressman's bestselling book, 
Patent It Yourself. 

* Context-sensitive, online legal 
and program help. 


NOLO 


To order or for more information: PRESS 


800-846-9455 
NOLO PRESS . 950 PARKER ST., 
BERKELEY, CA 94710 


FRIGERATORS 


Kidron, OH 44696 (216) 857-5757 


ne 


He's making a 

concrete flower pot... 

and so can YOU! 

Make and sell your own 

ornamental concrete items. 

Order your book about 425 

aluminum molds, prices and B 

production trade secrets from the Book 
world's largest mold manufacturer. Only $10 


Hundreds of Hard-To-Find Home Control 
Security, Surveillance, Audio/Video, Computer 
Contro and Mach More Easy Bolt Vote 


ible Home 


Call 600 SMA RT-HM 


Home Automation acer tne. 14) 705-9819 Set 
151 Kalmus Dr., Suite M6, Dept. P2, Costa Mesa, CA92625 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, PoPULAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


Celebrate July 4th & All Events 


CARBIDE CANNON 
$119.35 


a bang-up time at special 

events. Uses powdered 

carbide ammo. Hundreds 

of shots for few cents. All metal construction with large, 
rugged cast-iron wheels. Machined brass mechanism for ean i 
loading and firing. Authentic turn-of-century desi 


cannon (shown here) with rapid fring and 

automatic loading, $119.95 postpaid. The larger the cannon 

shots, $6.00; 

3 packs for $15.00, Send check, money order or call. Visa, 

MasterCard accepted by mail or phone (610) 866-0777. Give 
card number & expiration. Money-back guarantee. 

‘The Conestoga Co, Inc, Dept PS, PO Box 405, Bethlehem, PA 18016 


OSEND FOR FREE CATALOGO 


800-210-6207 for a free Brochure or S 
for a video; fully refundable 218-7 


Pre-cut dome home kits in a variety of floor plans up 
10 3,000 sq. ft. Complete kits start as low as $6,120. 
Attractive, eosy-to-assemble, energy-efficient. $12 for 
new 100-poge catalog package. Color video $8 more. 


Aa TIMBERLINE GEODESICS 


2015 Blake St., Berkeley, CA 94704 1-800-DOME-HOME 


988 
Lithonia. GA 30058 
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24 Hour DemojInfo Request ;' 
Line (404482 2485 - Ea eo 
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'CABLE TV 


DESCRAMBLERS 


Best Prices in the U.S.A.! We Will Beat Any Price! 


Jerrold, Scientific Atlanta, Pioneer 
_ Panasonic, TVT, FTB-3, SA3 
-Jerrold Impulse & Starcom seri 
Sci. Atlantas incl. 8536/+, 8580, Drop-field 
FAST SHIPMENTS FREE CATALOG 
30 DAY MONEY BACK GUARANTEE 
1-800-772-6244 uc 9- esr 


U.S. Cable TV, Inc. Dept.: KPS074 
4100 N. Powerline Rd, Blilg. F-4 Pompano Beach FL 33073 


- PAINT REMOVAL. 
and SANDING TOOLS 


© POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

© STRIPS 1 SQ. FT. IN 15 SEC 


© FOR DUST-FREE SANDING 
OF MOST SURFACES. INDOOR 
‘and OUTDOOR USE 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


WATTHOUR 
METERS 


Submeter your garage, workshop, 
‘any branch circuit. Also useful for 
jour own energy consumption tests or experiments. 
Eor information meters list, and prices, send $1.00 to 
Arcman Corporation 
807A Center St., Throop, PA 18512 


VIDEO 
CATALOG Ets son 
For the Man Who 

b ike eA (Ou 


crystal clear reception on FM radio up to 1/4 mie fi 


key ee a 
THR-12 d 
12 hour telephone recorder. 
Mig. stats & tops when phone & used 


Works when any phone in house is used 


Dorm poe ise (214) 255-7490 $09.00 
Box 106055 - PS Irving IX 75016. 


1]. Don't You Love To Be Tan! 


Sun@uest 
TAN bns 


Buy Direct and Save Up To 


di 
| omar 
telescope 
pe OPTICAL, INC. 
Idyllwild, CA 9254: 
‘Optimum Optics At Minimum 


Å: When its the 
Select Comfort® 

air sleep system. 
That's because our 
unique patented 
Select Comfort air 
sleep system supports 
your entire body on 
a cushion of air that 
gives you the firmness 
you want at the push 


: How Can A Mattress Be Both 
Soft And Firm At The Same Time? 


Studies prove our 
exclusive air design 
supports your spine 
more evenly than 
metal coil mattresses 
or waterbeds. And be- 
cause Select Comfort 
has no springs to wear 


out and sag, we can 
offer you one of the 
longest warranties in 


of a button. the bedding industry 
—20 years. 

Select Comfort s patented i Why Not Feel 

cene, With Select Comfort For Yourself? 

relaxing skeep and perfect you each get exacily the With our 90 Night 

spinal support foipe No-Risk Trial Period, 


Variable Firmness: 

A Comfort Breakthrough. 
Dual air chambers inside the 

mattress can each be made 
firmer or softer, so you 
each get the exact 
support you 
need. 


The Only 
Mattress with 
Push Button 
Firmness Control. 


you can sleep on it for three months 
before you decide. For more information, 
call toll-free or return the coupon below. 


The Ultimate In Comfort and Support. 


cai 1-800-831-1211 


Please send me a FREE Video, 


Brochure and Price List. 


State 
Phone 
Mail to: Select Comfort Corporation 


6105 Trenton Lane North, Minneapolis, MN 55442. ! 
Dept 2793 1 


ENIVIROLET. 


Composting Toilet JE LIE 


Advanced Waterless & Low Water Models 
The environmental, sanitary, odor-free answer for cottages, 
cabins, homes & industry. Call for free information 


SANCOR" 


140-30 Milner Ave., Scarborough, Ontario, Canada M1S 3R3 


1-800-387-5126 


CANADA1-800-387-5245 


486/66 32Bit VES 
Only $1799 


486DX2-66MHz Intel 
Full-Tower case 230w 
&mb RAM. 

TEAC 5.25" & 3.5" FD 


340mb IDE hard disk 

w/ 32 Bit controller = 
DOS 6.2 & Windows 3.1 
Mouse, 101 Keyboard 


ORDER: 4-800-238-4453 


TEL:(818)727-9054 _FAX:(818)727-9064 
21820 Nordhoff,#A, Chatsworth, CA 91311 
Bason Computer Systems, Inc. 


A HEALTHY 


You Can Drill Your 
Own Water Well! 


INVESTMENT! 


Our product was laughed at and not 
taken seriously until medicine hailed con- 


During more than 30 yearsin business, one of the mostcommon doms in the fight against AIDS. Now 
statements we've heard from our customers has been, "You sales are going through the roof and 
know, | never even thought about drilling my own water well Entrepreneurs want into the business. 
before | saw your ad. Then | thought there was probably no way Before AIDS, condom vending machines 
I could doit myself. But, I decided to check it out anyway. Now, Were, Usai hidden away in gas stations, 
I'm really glad | did!" truck Stops, and seedy bars. These tradi- 
tional locations are still excellent money 
The benefits of drilling your own water well are so makers. Since AIDS, condom machines 
numerous that we simply don't have room here to list have come out of hiding. For the first time 
them all. But, by requesting our FREE information Mio re acceptable ja MUON brosdar 


b and classier range of establishments, 
packet, you'll soon see why thousands of such as fast food places like: McDonalds? 


homeowners are glad they checked it out. Jack In The Box? Pizza Hut*; and restau- 


Call Toll-Free rants like Denny's? I.H.O.P.* and Sizzler? 
It's not unheard of for just one machine 
1 -800-333-7 762 to net $250.00 in a month. You might be 
(Ask for Operator 7499) thinking that's no big deal, but multiply 
Also, ask about our “How To...” videotape! | that amount by 10, 20, or 50 machines 


and the coins really start to stack up. | 
| defy you to show me another business 
| opportunity where you can actually own 


FREE! How to Drill Your 


iter well. The*10 is refundable with 
ill. 


1-800-521-8602 


Opelika, AL 36802 
(I YES! Mail to me the FREE INFORMATION PACKAGE I machinery or other assets where no sell- 
[| ‘and the illustrated guide HOW TO DRILL YOUR OWN I ing is required, no overhead, and you can 

Own Water Well 5 vire wL be making cash while you're at work, 
is a fully-illustrated guide that shows I I etc., and only need $2,200 to invest. 

u how to get all the pure, fresh, 
theinica-ree seater you'll ever need. le I ll CALL FOR A LIVE 15 MINUTE PHONE PRESENTATION 
Also, for only *10 (plus $3 S&H), you I LEARN HOW YOU CAN OWN A LIFESTYLES | 
quise ba porta SINC ofa vl Kairos : I CONDOM NONO ROUTE, WHERE THE LOCATIONS 

m is 20-minute, full- ! | 
color tape shows every step of drilling g CiySusiwZi I Ea EEIT Ank to 0pm. 

| 


sà New TRIMMER 
MV ON WHEELS! 


N - Rolls "light as a feather" Now wihout doi 
1 without attending classes 
X on two BIG WHEELS! with no previous pon you 


TRIMS fareasier, better, more 3 can train for a money-making 


Choose from 46 
Career Opportunities! | 


Get Your Specialized Associate Degree 
or Career Diploma at Home in Spare Time 


NB SPEAKER WIRES! 


i -] Career...even get a Degree. Send 
precisely than hand-held E — È reete rel 
trimmers. Plus, MOWS every: P most. See how easy it is to train 
thing from whole lawns (even you ay 


at home for a new career or job 
wet!) to tough, waist-high advancement. -a 


growth with ease! Rocks, roots, -800-595-5505 
stumps, etc. do itno harm 1 Ext. 3775 
N because the "DR®" has no b po ad 
BEFPRE AFTER steel blade to bend or dull. e «SELMA COON TODAY u 


Perfect for ALL mowing 


ction, 0) Dept. APCSSAS, 925 Oak Street, Scranton, PA 18515 | 
Remote speakers without unsightly wire. and trimming around smaller / send me free information on how can study at home for the | 
Nearly invisible ultra t ripe ae y Sa wi vo CHECK ONE OXONII e kala 
: v MM backing. Simply prep, peel, finish-up mowing 
p and trimming 
C 188 16 ft of #18 gauge Wire Tape™ with 8 copper 119.75 after riding 
spring leaded, quick disconnect wire mowers on 


connectors and 8 rubber insulated covers. " larger parcels. 
25 ft. of #18 gauge Wire Tape. (Connectors $19. i 
Qm me La A delight for 


C] ses 50 ft. of #18 paupe Wire Tape. (Connectors $39.95 
sold separately. #808) 


Please mail coupon today for FREE DETAILS 
ue Tovar, ari rca rec wire $5.55 | labout the Revolutions DR® 


'MOWER, including p prices of Manual, Electric ! 


C) FAE rman packat wi sale. Starting and PRO ls, "Off-Season" Savings 
ist a {now in effect, and 30-Day Risk-Free Trial. ! 

I Name, 
Address. 


19h. State. zip. 

1 To: COUNTRY HOME PRODUCT: se 

ı Dept. 38407, Ferry Road, Box 89 
Charlotte, 0544: 


BALL Cypress S, Bran, CA B2887 
amma 


EXPLORE «> INTERNET 


FREE! 


DELPHI is the only major online 
service to offer you full access to the 
Internet. And now you can explore 
this incredible resource with no risk. 
You get 5 hours of evening/weekend 
access to try it out for free! 
Use electronic mail to exchange 
messages with over 20 million people 

hroughout the world. Download programs and files using "FTP" 
and connect in real-time to other networks using "Telnet." Meet 
»eople from around the world with "Internet Relay Chat" and 
‘heck out "Usenet News", the world's largest bulletin board with 
ver 4500 topics. 

If you're not familiar with these terms, don't worry; 
DELPHI has expert online assistants and a large collection of 
velp files, books, and other resources to help you get started. 

Alter the free trial you can choose from two low-cost 
nembership plans. With rates as low as $i per hour, no other 
online service offers so much for so little, 

è 


5-Hour Free Trial! 
Dial by modem, 1-800-365-4636 
Press return a few times. At Password, enter PSM47 


NU 


i JE 


INTERNET 


Offer applies for new members only A valid credit card is required for immediate access 
Other restncons apply. Complete details are provided during the tll-iree registration 
| Questions? Call 1-800-696-4008 (voie) Send e-nunt 10 INFO a detphi com 


THE BEST BUYS 


oma! Other 
EASY-TO-ASSEMBLE-KITS (Meto! 
Kits in stock for immediate shipping or pick-up] 
NOW! SHOWROOM/WAREHOUSE LOCATIONS IN: 
Broomall, PA (610) 544-7100 
Pomona, CA (909) 598-5766 


Nome 


IN SPIRAL 


Specify: Metal 


STAIRS! 


VICTORIAN 


Diameters, floor-to-floor heights, and Welded Units available. Made in the U.S.A 

Call or Write for Free Color Brochure: 
Toll Free: 800-523-7427 Ext. PS74 
Dept PS74 , Box 547, 400 Reed Rd., Broomall, PA 19008 


The Iron Shop, 


Ook, Victorian, 


Sarasota, FL (813) 923-1479 Add 


Houston, TX (713) 789-0648 
Chicago, IL (708) 952-9010 
Stamford, CT (203) 325-8466 


City _ 


From the Leading Manufacturer 
of Spiral Stairs 


pntinued from pg. 91 


SATELLITE TV 


* Sound For Your VIDEOCYPHER Il. No 
des Needed. $19.95. Nassirian, Box 382, 
Linda, CA 95673. 


48509. 
PER low satelite prices. Free 32 page 
log. Satman, 800-472-8626 


jatellite-TV Bala == 


00% Satisfaction IMAA 
Guarantee Catalog Buyer's Guide 


'omplete Intruet. 


Over 40,000 Satisfied Customers 


NEED 
GLASSWARE, 


+ Huge Savings. 
+ Easy Installation. 


ATELLITE TV 


Satron News Monthly Satellite Information In- 
cludes News from the underground. $45.00 
year to Satron, PO Box 90122, Burton, MI 


SCIENCE & CHEMISTR' 


CHEMICALS. WE CARRY ANYTHING YOU 
IN LABORATORY CHEMICALS, 
INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-9: 


"EXPERIMENTERS" 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


SOLAR ENERGY/HEATING 


SOLAR ENERGY Basics to Building Collectors. 
Save $100's, Hours of Research, $5.95. Al- 
ternate Energies Box 339, Fairview, UT 84629 


STAMP COLLECTING 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX77378. 


DISCOUNT, STAMPS, PACKETS, FRE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


'00 | Penny Stamp Approvals, Regardiess Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 9193: 


TELECOMMUNICATIONS 


CELLULAR PHONE PROGRAMMING PACK- 


LABORATORY 


" ^ 1:800-334-6455 
QU mones ta ento 

W SKYVISION INC. 
LA qd FRONTIER DRIVE 
FERGUS FALLS, UN 36557 


am How to buy satellites at wholesale prices. 
200 $679, Toshiba 2220 $850, Monterey95 
$99, VC-2 Plus $349. Get free onsat and 
elite TV week subscriptions. $29.95, SAT- 
ONICS(PS), Box 832, Northhighlands, CA 


wa! 18032 717-256-3087 


GROW ANCIENT SEA LIFE from the dust of the 
‘oceans. Complete kit $9.95 W.B.S.I., PO. Box 
23941, Federal Way, WA 98093-0941 


LABORATORY GLASSWARE, equipment, 
Vacuum Pumps. New & Used. Unbeatable 
Prices. Catalog $2.00. Reynolds' Scientific, PO. 
Box 3728, Pinedale, CA 93650-3728. 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. Box 1, CATASAUQUA, PA 


AGE! Reprogram cellular phone(s). Change 
ESN and NAM. Change or Clone ALL. $200.00 
Complete. 419-351-7713 


TOOLS & MACHINERY 


LATHES 


“STARTING AT S390. 


(51) 322-8862 


CAMPBELL TOOLS COMPANY 
2100-P Selma Road - Springfield, OH 45505 


MasterCard * Visa + Amex * Discover 


THE IRON SHOP. 


State Zip__ 


The Iron Shop 19% 


TOOLS & MACHINERY 


4° Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Ci Dept. 33, Bi istol, WI 53104. 


JET LATHES * MILLING MACHINES 
CALL 
800-872-6500] 
FOR 


Be AP LOWEST 
PRICES!!! 
camcaso aee TET 


BLUE RIDGE MACHINERY & TOOLS, INC. 
BOX 536-PS » HURRICANE, WV » 25526 


WATER PURIFICATION 


Waterwise Purifiers.. homemade distilled. 
(800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


WELDING & SOLDERING 


Basic Metallurgy. Understand metals, leam 
metalworking tips for most major metal groups. 
A must for mechanics, welders and machinists. 
Booklets available for Steel, Iron, Aluminum, 
Brass and precious metals. Send $19.95 for 
each to: Ceremet Intl. P.O. Box 19793-441, 
Irvine, CA 92713 


ach 4.5 million readers every month with an ad in Popi 
rd. Minimum ad 12 words. Darker type (bold) words $1. 
press, Disco 


Science Classified Opportunity Mart. September ‘94 issue deadline (on sale August 16th) is June 10th. Rate 
per word extra. Display Classified: $725.00 per inch. Payment with order, or charge your Visa, MasterC: 
r Card or Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street address for our records. Send order and 


mittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 800-445-2714 ext. 5163 or 5132. FAX # 212-779-5568. 
" 


pular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All orders are 
bject to the applicable rate card, copies of which are available upon request sent to the addresss provided. 


s. Randi Cohan, Paul Walker, Cl 


sified Advertising Representatives 
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[754 Classified Opportunity Mart 


NOW! A Galaxy of Savings 


à GET RID OF ENDLESS 
AM MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 
equipment saves you the 
high cost of monthly rental 
charges, and gives you 
complete control of 
your TV. 


TERS & 
DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle * Hamlin * Tocom 


1 800 624-1150 


875 S. 72nd Street * Omaha, NE 68114 


Order your FREE catalog today! 


“Aa g perre 


* All Makes & Models 
* Quantity Discounts 
* 30-day Money Back Guarantee *Best Warranties 
Show Time Cable COD 
643 N 98th St STE 260 MasterCard 
Omaha, NE 68114 Visa € Amex 


1-800-643-4258 Discover 


STOP JAMMING ME! 
If you rent video tapes, they're jamming you too!! 


When playing back rented movies you will notice annoying flashes, 

aks, jitters. This is caused by copy protection jamming embedded in 
the video. The MVE2000 will spot and completely eliminate Macrovision 
and all current copy protection giving you a crystal clear picture. 


Guaranteed - 1 year - 30 Day Money Back 
Eliminates all copy protection 
* Works on al 's, VCR's, Beta 

* Completely Automatic no adjustments 
* Digital state of the art 


1-800-967-2603 


Tele- 
Check 


To advertise in this section 
call Randi or Paul 4 
800-445-2714 


CABLE TV BLOWOUT 


* Call for Pricing ot Smaller Quantities 


800-665-2002 ta 


“The Originals" bi 
OMNIVISION 195.00 ^ 
JERROLD? TvT $29.95 is : $ | 
Revolutionary new universal one-piece con: 
" verter and descrambler. Fully activates al 
JerroLD® TNT — $50.00 Jerrold, Scientific Atlanta, and Pioneer 
Systems except baseband. 
SCIENTIFIC * Picture in Picture + On-screen display 
ta? + Computer interface + Stereo 
ATLANTA Men . $5000 ; Dual tuners + Last channel recall 
IMPROVED! + Volume/Mute * Favorite channel memory 
| PiowEER? PIO-3O $50.00 — . Parental control + Ch 3/4 switch 4 
| M i cro c om Quantity Orders Only - All Other Models Available 
| 


PROTECTION FOR; 
]| STARTING AT Cars, Trucks, RV's, 


FREE DOORS 


da 


Ant. 
12x20 x8 $469 


CALL Toll Free 1-800-932-9344 } Ext. [ my 


Ship to Your Door! CALL NOW! 
DEALERS & EXPORTERS WELCOME! 


COVER(A ~ 


INSTANT GARAGES 
ALL WEATHER SHELTERS. 


203-781-8000 227 | PY Tage tee 
FAX: 203-781-8005 OPEN TO THE PUBLIC 


=} on C2 iil 30 DAY MONEY BACK GUARANTEE! 


FREE CATALOG 


* CABLE T.V. BOXES - ALL TYPES + 
+ LOW PRICES - DEALER PRICES + 


AcE PRODUCTS 
1-800-234-0726 


» 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


IZE YOUR SCOOTER... 
With Less then $100" in Parts 
avalable at a Mower Repair Shop 
and a Hardware Store! 

* Parts Kit Available + Easy to Build 


| x ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 


* Buy 2 SAVE 10% ON SECOND 
UNIT. |, 
* EASY TO INSTALL INSTRUCTION 
TKA BOOK WITH EVERY ORDER. 


* FRIENDLY, COURTEOUS 
ELECTRONICS AVE 


We GUARANTE! 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 
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Classified Opportunity Mart 


1-800 


NU-TEK 


ELECTRONICS 


3250 Hatch Rd. Suite 1 C- Cadar Pork, TX 78613 


228-7404 


| JERROLD 
| |. OAK» HAMLIN 
ZENITH 
PIONEER 
SCIENTIFIC 
ATLANTA 


"BUY WHERE THE DEALERS BUY." 


ic MEGA ELEOTRONIOS |, 
zn = 


21 South Main Street, Winter Garden, FL 34787 


Money Back Guarantee 


-800-535-1843 


EALERS WANTED 9-6 MON-FRI- 
EARN EXTRA SSS SAT 10-2 CST 


asa Pava MODEL in your area when caving 


all Us Last ENC Concepts Inc 


PO Box 49503-PS 
nd $ave! MPLS. MN 55449 


SUPER SHOP SALE! 


Buy Factory Direct. Build ilyoursell 


20x32 25x48 = 
35x56. 50124 (== 
300-888-4606 5r 


CABLE TV 
Converters & Descramblers 
*Tocom * Oak 
* Jerrold * SA 
* Zenith * More 


Why y tolerate unbearable, monthly 
ble fees when you can buy for less 


e Multi-Vision? 


aE 


CABLE TV DESCRAMBLERS 
CONVERTERS 


| AT UNBELIEVABLE PRICES 


READY TO SHIP 
One Year 
Warranty 


Converters as low as 


a 


call 1(800)950-9145 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 NO NY SALES. 


MONEY 
GUARANTEE! 


——— X 4 X 
COMPUTER ERASE 
BAD C IT FREE 


I z 


CABLE BOX 


WHOL LERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 
Shipping 


COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


1207d-81200 


WATER BALLOON LAUNCHER 
EH 
f à 180y3- 814.00 


in 
Por CET 


cw 
Ley dew on rec at Money Bact tne 

C. X. BLASTER CO., INC. 

13218 Jessica Dr., Sorng Hit, FL 34609 1-800-441-1047| 


FOLDING BICYCLE | 


oro ^ie 


“Mai ip of ligh iy sel iabe yos 
with front and reor fenders, loggoge rod. choin quad, 
dors * Quick relose 


stond, rear, ide & pedal 
ig for ey ling ondo 


340 EISENHOWER DRIVE. 1400 CENTRAL PARK, SUITE 16 
SAVANNAH, GEORGIA 31406 


AMAZE YOUR FRIENDS!! 
Shoot ball hundreds of feet in the air! Groat 


at parties, picnics, for fun, or just for tho boom! 


xus " Three sizes available: 
OFT BALL 


TENNIS BALL 
RACKET BALL 


UST 
Cau 
YAS. 


—77 P 
WATER cruiser rp 
Box 741195, Houston TX. 77274 


STUCK IN TRAFFIC? WHY WAIT! 
LIGHT CHANGER IS MADE FROM 
EASY TO GET ELECTRIC 
PARTS (i.e. RADIO SHACK) 
PLANS $15, DEVICE $89 
NITERIDER ELECTRONICS 
10606-8 CAMINO RUIZ #190) 
SAN DIEGO, CA 92121 


È 
® 


POPULAR SCIENCE JULY 1994* 85 


Call for a FREE Catalog 


Why 


ms 
you c 
wat 


za 


a 


NIIT 2 


We offer a Galaxie 


è sJerrold 
Mibienco! 

*Zenith 

*Scientific Atlanta 


13729 183 N, * Suite 610-124 » Austin, TX 78750 


CABLE TV 


own your cable equipment 

to access all premium and 

basic channels. 
- Atlanta, pn Pioneer. 

day trial period and one year warranty. So, if you 

are tired of paying the rising cost of Cable TV. 


DESCRAMBLERS 
Converters & Accessories 
SAVE MONEY! OWN YOUR EQUIPMENT 

the lowest prici 
| major brand 
CALL FOR YOUR FREE CATALOG TODAY. 
‘Add-on Cable Company 


800/334-8475 


SOLAR TRIKE & CAR VIDEO 


LANCIIAS CAN ME UD HY ONE OR THREE POFLE 


Teo uns 4 
150 YARD $11.75 | 
200 YARD $13.50 V è 

ruta Lumcness naar 


Panasonic, Coble TV Converter 


VIDEO STABILIZER 


TRUMARK® ^ 
225 Yard Range folding slingshot stores 
‘ammo in handle. Includes 70 rounds of 1/2" 
white Tracer? brand marbles, and extra 
band assembly. Post. paid 


mu $15.00 total 


TRUMARK* = 
SNAPSHOT brand 

Rubberband Gun shoots 6 
shots in rapid-fire action. Long 12" 
barrel snaps bands up to 30 feet. 
Black plastic stock & rotating starwheel. 

Includes 12 powerbands. $12.95 postage pd. 
Send your check or money order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


CREDIT CARD ORDERS : 1 800 878-6272 
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AMEXIVISA/MASTERCARD/COD || emr us onmes ovr aroun,  murnc wo muuna 13%, 
| WATER SPORTS OF FLORIDA CALL TODAY 
00i Pore av. SOUT DAYTONA momma 31119 1-800-756-4093 
RE CAEN DESCRAMBLER G ll 
= Ce v) ——— 
Mo che ok nl ge ond cra Plazac Sales, Inc. È 
decli eit JERROLD PANASONIC SA'S ETC 
Mt an Copel ipit CABLE TV CONVERTERS PLUS 
Cal for *Specil Dealer Prices «Compare our Low 
erator otal Prices! «Guoronieed Prices a Werrontesl 
png «Orders shipped immediately! COD. 
w * WE'LL BEAT ANY PRICE * 


Sorry no NJ, sales. Dealers Wanted. 


13-FUNCTION POCKET 


SURVIVAL agg 


RE das ONLY 


Plus $3.05 Shipping, 


13-FUNCTIONS 7) Screwdriver 
1) Mini-Screwdriver 8) Regular Pliers 
2) Phillips Screwdriver 9) Wire Cutter 
Small Screwdriver 10) Punch 
Fish Hook Remover 11) Fish Scaler 
>) Needle Nose Pliers 12) Blade 
6) Bottle Opener 13) Can Opener 


For immediate delivery send check or money order to 
DS CO., 
156 Colony Ln., Manalapan, NJ 07726 


TOLL FREE 


800-291-5511 


Build the World's Most Energy Efficient 
And Environmentally Safe Home 
Up to 70% energy savings. R-28 Dome Build- 
ing Kits from $7,060. Perfect for the owner- 
builder. Build in any climate. Fireproof, low 
maintenance, concrete exterior. Ultimate 
resistance to termites, deterioration, hurri- 
| | canes, earthquakes, & tornadoes. Choice of 
plans. 471 to 3,171 sq. ft. 


Free brochure or send $10 for a Planning Kit 


American Ingenuity 
8777 Holiday Springs Rd, Rockledge, FL 32955 


CABLE 
T.V. BOXES 
CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 


1-800-972-2779 


FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 
Ft. Lauderdale, FL 33334 


IO e ATV 


passenger 
models 


ERNATE ENERGY 


EXTEND RECHARGEABLE BATTERY LIPÉ 
Plans $5.00 Ran-Van Enterprises, Box 54 
Portage, MI 49081 


FREE ENERGY! Fuel-Less Motors and Gener 
ators! H&A, R2EPS Bowling Green, Mt 
63334-9350. 


FREE HYDROGEN FUEL & OXYGEN fror 
Water. Generator uses Solar Cells. Plans and 
$15.00. Prairie Power, 1331-194 South P. 
Village. Edmonton, AB. T6J 5M8. 


Sunix Solar Products 


Mail mini solar panel switchable 
3,69 volts (SOA) universal plog fis 
all devices. Operate ony appliance or 
recharge batteries using tbe sun 
(427) (519 ship 65) $24 


Pierre AT maa 


Gg sani rr wein. Der tgs ied 5) VL 


GIANT SOLAR PANELS $44.00! Catalog $3.01 
QUAD ENERGY, P.O. Box 690073, Houston, T; 
77269. 713-259-0393. 


HYDROGEN FUEL CELL KIT. $149.50 + $5.01 
S&H, Infopack $2.00 WARSITZ ENTER 
PRISES. P.O. BOX 3555, San Jose, CA 951564 


NEW! BUILD AMAZING LIQUID PISTON EN 
GINE from pipe fittings. Easy Plans, Free in 
formation. ABCO, Box 306-87, Seminary, MÉ 
39479 


SAVE UP TO 80% on Heating Bills. Wood/ 
wood/ gas, multi- fuel whole house warm ai 
furnace. Eagle, 800-258-0060, 1000 Ag Sclni 
Dri 69 


ASTRONAUTIC: 


30 ANTIGRAVITY METHODS! "FREE EN 
ERGY" GENERATORS! 200 UNCONVEN 
TIONAL TECHNOLOGIES! AMAZING AR 
CHIVES CATALOG! Send $2: Rexco, Bo: 
19250, Jean, NV 89019. 


HOVERBOARD TECHNOLOGY IS HERE!! 
Kits available. Complete plans and informatior 
package: $15 guaranteed. HOVERTEC, 528 
Diamond Heights, 4306, San Francisco, C/ 
94131 


Hubble Repair Shuttle Mission Filmed by NAS/ 
in space. Narrated by crew. $14.95 plus $3.5( 
Shipping 1-800-575-0232 MIC Visa. 


AUTOMOBILE: 


^ 
CAR ALARM. Under $20. Easy how to buik 
manual. Guaranteed. $9.95 A.R. Alarm Sys 
tems. 1785-F Queen Street. East Box 104 
Brampt Mario LET 493. 


DRUG SEIZED Mercedes, Fords, Porches 
Vans, Trucks, houses: Seizures, Box 51488-YA 
Ontario, CA91761. 


3 
FUEL ATOMIZER 2000. Famous, small ani 
doubling gas mileage for many. Save gas ani 
earn money. Costs less than $150.00. Guar 
anteed. Free Information. 800-647-1771. 24h 


recorded message. WYOMING INSTRU 
MENTS - A NAME TO BE TRUSTED. 


Call Toll- Free 1- 800-255- 2511 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


GOVERNMENT SEIZED Vehicles from $100 
Fords. Mercedes. Corvettes. Chevys. Surplus 


Buyers Guide. 805-962-8000 Ext.S-20025 — , 


VAPOR CARBURETOR TRIPLES MPG. Frei 
information. H&A, R2PS Bowling Green, MC 
63334-9350. 


hed > $4.00 (in U.S.A.) 
CLARK'S CORVAIR PARTS INC. 
Rt 2, Box PS; Shelburne, Ma. 01370 


543,50 in Canada. 
OST included US. funds only. 
Vermont rendent ad 5% sales ea 
Call 1-800-227-4373, ext. 550 or 1-802-442-3101, ext. 550, 
a — Tous your MC/VISA, or end payment to: 


Motor News 2 


^.O.Box 100-511736, Bennington, Vermont 05201 


UTO SUPPLIES & EQUIPMENT 


ILTERNATOR Generator Rebuilding Book. 
rice: HV Technologies, 7505 Barkentine, Las 
gas, NV 89128. 


AVIATION 


MRBOATS - Hovercraft - Airdrives. Propellers, 
ingines, Plans. Catalog $5.00. Arrowprop, Box 
1 OP, Meeker, OK 74855. 


Ex Homesunr H ELICOPTER 


WOOMERANGS! HI -TECH DESIGNS. Amaz- 
ng Science Project Fun... Retums! FREE Cata: 
pg. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 


DERE 


HEAP ROCKETS, Airplanes. Easy, Educa- 
onal. Plans $5.00. Universal Box 281 R COR: 
JOVA, IL-61242 


in Affordable, Personal E 


* Questions or 
Customer Service 


GYRO-KITEtm The Little Wind Powered Gy- 
roplane You Fly Like A Kite. Vertically Takes Off, 
Lands, Hovers, Rotor Diameter 19%. One 
String, Resembies R/C Coptor $29.95 + $4.50 
S/H Capricom One Box 21451, Col. Hgts, MN 
55421 


Er ont Serta 


HOMEBUILT HELICOPTERS 7 models, kits 
plans. Information $5.00. BW Rotor, Towanda, 
KS 67144. 


Build a SAFE Helicopter 


* SCIENTIFIC BREAKTHROUGH * 


MAKE YOUR OWN GOLD 
(AS MUCH AS YOU NEED) 


* 440 page book with 


OUS 


details in 


GOLD, other 
at home or in simple labs from 


MET. 
materials obtained at HOBBY SHOPS. or chemical supply stores. 
* Experiments/validations C dd at major UNIVERSITIES and 


private LABORATO] 


* Learn the TRUTH! A pari EXPERIMENT proves it works! 
* Special interest for students and scientists, dealers and investors in 
precious metals, and anyone interested in how the earth was formed. 


$69.95 + $3.50 shipping/handling--30-day money back GUARANTEE 


Discovery Publishing. 


800-689-7780 


PO Box 67 


Westboro, WI 54490 
15-427-3680 


a / MC Accepted 


EER & WINEMAKI 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 


Pyramids, Stonehenge, and Easter Island. 
Stone moving secrets revealed by engineer. 
Booklet $6.95. Send check or money order 
Mirand Enterprises P.O. Box 160 North 
Bloomfield, Ohio 44450 


WAR in the Woods. Day U.S.A. began. 540 
pages of excitement, suspense, lust, love, cour- 
age, cowardice. Inspiring. Historically accurate. 
Unforgettable. Quality gift. $10. EMC, Ten Swett 
Road, Windham, ME 04062. 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


FREE BEERMAKING BOOK Catalog. Finest 
ingredients, fast service. Make rich beer without 
additives or preservatives. 800-852-9545 SPI 


FREE CATALOG. Brew quality beer yourself 
easily. Call Windriver Brewing. 1-800-266-Hops 
24 Hours. 


THE TROLLEY-AMERICA'S BEER CLUB. 
America's Best Microbeers Delivered To Your 
Home. 1-800-638-2337 


WINEMAKER -BEERMAKER: Free Illustrated 
catalog of supplies. Semplex, PO Box 11476H, 
Minneapolis, MN 55411. 


WINEMAKERS - BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242. KRAUS, Box 
7850-N, Independence, MO 64054. 


BETTER HEALTH 


HERBS- YOHIMBINE, PAU D'ARCO and oth- 
ers. Catalog $1.00 (refundable). Jude Herbs, 
Box 563PS, Huntington Station, NY 11746 


Anchor rope stretches to shore and pulls your 
boat back out. Free Info Anchor Buddy, 135 Fern 
Valley Rd. #69, Medford, OR 97501 


BOAT KITS — PLANS ~ PATTERNS — EPOXY 
— FIBERGLASS -- SUPPLIES — 250 DESIGNS 
= 6/70" — Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
Dinghies — CATALOG — $2.00. BOOK "Amateur 
Boatbuilding” - $6.00. CLARKCRAFT, 16-7 
Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - Urisur- 
passed Seleclion. 168-page DESIGN 
BOOK-$4.00 GLEN-L. 9152 Rosecrans, Box 
1804/PS4, Bellflower, CA 90706. 310/630 6258. 


MERCURY - FORCE - New 1993 Outboards. 
We ship. $2.00 Handling. Scott McCulloch parts. 
Electra, 610 Merrick Rd., Lynbrook, NY 11563 


BURGLAR/FIRE ALARMS 


FIGHT BACK! PROTECT YOURSELF, LOVED 
ONES. MANY SELF DEFENSE DEVICES. 
SAFE, EFFECTIVE. CATALOG $2 S/H: EN- 
CHANTMENTS, BOX 16623, DEPT. PSOGA, 
ROCHESTER NY 14616. 


INDOOR - OUTDOOR SOLAR - FLEX, build for 
25.00, thirty exercises, easy plans 14.95 BAR- 
RON ENTERPRISES 35 Old Avon Village 
#154-A Avon, CT 06001 


PREVENT/ CURE COLDS NATURALLY. 
$10.00 "EZ", PO Box 2132-S, Imperial Beach, 
CA91932. 


BICYCLES 


Chronos Hammer - Electric Power Assist. 
Makes cycling uphill fun. Triples your power. 
Free Color Brochure. Call 1-800-364-8894 now. 


BOOKS & PUBLICATIONS 


FREE Magazine subscription information. Send 
$2.00, Magazines, PO. Box 771724 Coral 
Springs, FL 33077 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with 70-year tradition. Call 
1-800-695-9599 


BUSINESS OPPORTUNITIES 


$1,000.00 weekly from home! Hi-tech Engrav- 
ing. Free Recorded details. 408-522-2354 
ex-S5. 


$1000's DAILY! With "Instant Mailorder Kit- The 
Lazy Way, At Home! Details!- DeptPS794, Box 
1649, Wailuku, HI 96793-1649. 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Leam how a 3 minute repair can eam 


you $1200/week! 
1-800-695-6224 


$10,000 Monthly Taking Easy Snapshots! No 
Experience. Photopro, 1611 Crenshaw #235S, 
Torrance, CA 90501. Recorder Info: 
310-549-0997. 


Business Opportunities continued on next column 


Incorporate and 

in the U.K. - reach 372 million rich 
customers. New, fact-filled pack tells 
how, gives d info. Send $24.99. 


we'l post immediately. Euro-Gold, 


$1'000s WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, Box 215-PS, BROOKLYN, NY 
11204. 


pea o WEEKLY Magi our circularsi... GUAR- 
Begin NOWI... FREE packet! 
x 4000, Cordova, TN 38018-4000. 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn. Patented 


Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C + Bend, OR 97708 


$1804 MONTHLY! Buy /sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS9 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! l've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


$25.00 / POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Ameriscrap - PS794, 
Alexandria Bay, NY 13607-0127 


$300.00 PER DAY just mailing letters! Details 
$1.00 (cash). Moneymakers/S, Box 32368, 
Palm Beach Gardens, FL 33420. 


($30K) Washing Windows. Own your own busi- 
ness. Flexible hours. For info send $8.95 to: SE 
Finance, Box 6146, Greenville, SC 29606. 


$392.00 from sq.ft. plywood.(HUGE DEMAND) 
Revealing proof-$1.00(Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


Distribute unique electronic product. Man- 
ufacturer, Box 28307, Kenneth City, FL 33709. 
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BUSINESS OPPORTUNITIES 


Advertising Delivery Service. Low investment. 
High profits complete How to $19.95 to J.D. 
Silver Ent. P.O. Box 501 Chanute, KS 66720 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 794ps1. 
Box3574, Newport Beach, CA 92659-8574. 
714-722-926 


CASH- RECORDING- PUBLISHING AWARDS! 
Songs Composed From Your Poems. Free 
Examination. Tin Pan Alley, Box 7438-PS, Sara- 
sota, FL 34271 


Free electroplating catalog Books, kits. Univer- 
sity Publishing POB 1071, Provo, UT 84603 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 
Large Cracks in Windshields 


CALL 1-800-826-8523 
or write The Glass Mechanix Inc. 
(4555 NW 109rd Ave. « Ft. Lauderdale, FL 33351 


DELAWARE INCORPORATION $195 inclusive: 
(800) 800-8881; fax 302-368-1059; SIMILEX, 
INC; also Eastern European business services. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


DYNAMIC 900 # OPPORTUNITY NOW 
AVAILABLE. Earn monumental profits with your 
own 900 #. Free info. 800-517-6395 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


Earn Royalties from products used by virtually 
Every household. Send $15.00 Informational 
Video. PSI 17610 Drummond Dr, Tinley Park, IL 
60477-7346 


EXPLOSIVE 9004 OPPORTUNITY! $15,000.00 
MONTHLY EARNING POTENTIAL. No invest- 
ment. Details: BCD, Box 820562-S, Vicksburg, 
MS 39182. 


FREE CASH! 0% Loans! Private Grants! Foun- 
dation givaways, (Never Repay) millions 
Available! Guaranteed: Wealth Box 151641-J 
Los Angeles, CA, 90015-8641 


FREE! Turn Any PC/ Modem Into a Money 
Machine Free Report: 1-800-221-3813 


GOVERNMENT GIFTS! You your business can 
recieve $1000's! UTC 6488 Avondale Oklahoma 
City, OK 73116 


HOME MAIL ORDER BOOK BUSINESS SIZ- 
ZLING PROFITS. FREE REPORT! Nazeer 
6301 N. Sheridan, Chicago, IL 60660 


BUSINESS OPPORTUNITIES 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, 12015 Sherman Rd., North Hollywood, 
CA 91605. 


MAILORDER OPPORTUNITY: Start profitable 
home business. without experience or capital 
Free book. Mail Order Associates. Dept. 456, 
Montvale, NJ 07645 


MAKE $5000 MONTHLY in mail order. 336 
Page Book tells all. Free details. Information 
Unlimited, Inc. Box 70 So. Cairo, NY 12482 


MAKE homemade "how-to -opportunity* book- 
lets. Mine have eamed $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546 


MAKE MONEY taking pictures. Free informa- 
tion. Camera Ventures, Box 771, Lamarra CO 
81052-0771. 


NEED MONEY? Free Grants. Signature Loans, 
Free Foundation Money. Sources: Box 5529-YX, 
Diamond Bar, CA 91765 


BUY IT W 


SAI 


BUSINES CARDS - Save 60%! Custom n 
Top Quality, Raised Print. Catalog - 

Master Imprinters 14250 HWY 561A oen | 
FL34711 


FAMOUS NAME REPLICA WATCHES. Au- | 
Excellent Quality. | 
553-4334. 


thentic Re-creations. 
Wholesale Prices. Brochure. 1-800- 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


japanese Soaking Hot 


Use indoors or out. Wholesale pricing 
For Free lit.. contact: 
Old Faithful Hot Tubs 


juve esee PI | 


rec (610) 873-725 
FLAGPOLES! 
STALLED, COMMERCIAL QUALITY, TA- 
PERED ALUMINUM FLAGPOLE FOR RESI- 
DENTIAL USE! FREE -BROCHURE 
1-800-279-FLAG. 


NEON, Course With Free Video! Tells How, 
Neonix, Box 5039, Falmouth, Virgini 
22403-0639. 


Long-range cordless telephones. For export. | 
Excellent sound quality and reliability. | 


1-703-745-2223. 


NEW 2000% PROFITS -in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P7), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, SELL 
FOR 2000% PROFIT. Free information. GROW- 
BIZ, Box 306-S7. Seminary, MS 39479. 


NEW World's smallest portable MULTI-USE FM 
Radio. Includes headphones. $29.95 Retail 
507-359-4446 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pomography. Free Details. 
Write: CMS Video Company, 210 Loma Square - 
4163S, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
28603-3300 


SECRET WHOLESALE SOURCES, $9.95 « 
$2.00 S/H, CHK/MO BRODERSEN, BOX 
‘30734, SANTA BARBARA, CA 93130-0734. 


HONEST $50 PER HOUR with your PC. Be your 
own Boss! No experience necessary. Free In- 
formation. Erudition, Dept 1004, 104 North Sth, 
Oakes, ND 58474 


SPARE TIME FORTUNE in Vinyl Repair. Huge 
demand. Exceptional profits. Everything sup- 
plied. Details free. VIP, 2036 Montrose, Chicago, 
60618. 


STOP! DEALERS NEEDED! Personal Protec- 
tion And Alarms. Best Prices! Free Dealer Kit. 
Buy Direct From Manufacturer! (800)851-1891 


WHOLESALE Bargains, Freebies, Giveaways. 
Closeouts. 90% savings. Wholesale, Box | 
51488-Y, Ontario, CA 91761 


CABLE EQUIPN 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only. 1-800-995-1749. 


CABLE DESCRAMBLERS, test turn-on kits. No 
catalog, no 800 number equals your lowest 
price. Call everyone else, then call us for the 
best price. We will buy or repair your cable 
equipment. No Florida sales. (305) 425-0751 


* x CABLE EQ 


CABLE EQUIP. x x 
Wa REPLACE ALL MODELS |M 


MONEY BACK GUAR. 
EI 1 YR. WARR. FREE CAT. 
LOW PRICES * AVOID RENT FEES 
1 1800-243-3967 
d m oet © B 


Cable /Satellite Descrambler actually “cleans” 
all picture distorions GUARANTEED. Send 
SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, 
NY 10276. 


CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report, Mel- 
linger, Dept. C2699, Woodland Hills, California 
9136 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
PS794, Alexandria Bay, New York 13607-0250 


Leam Which Opportunity Offers Can Make You 
Wealthy! Free Details: RWB Box 685 Trenton, IL 
62293 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541 


Thousands Weekly processing mail! Send 
SASE: QM, Box 881, Copperas Cove, TX 
76522. 


TRAVEL AGENCY START YOUR OWN $3870 
NO ARC BOND. Information. 800-926-5600 24 
‘hours. Limited time offer. 


T-SHIRT PRINTING MACHINES. We man- 
ufacture professional single and multi-color 
screen printing equipment. Inexpensive, Bro- 
chures, Prices, Information Pack $1.00 (refund- 
able). Catco, 12201 NW 35th St, #102-PS, 
Coral Springs, FL 33065 


VENDING MACHINE Insider Secrets. Get the 
facts. Call for free newslater. 800-221-6066. 


BUSINESS SERVICES 


SAVE MONEY: REPOSSESSED/ 
RECONDITIONED EQUIPMENT. List of com- 
panies that sell direct to consumers nationwide. 
Computers, copiers, fax, phones. $10.00 702 
Fairlawn Corp. PO.B. 1157-PS Fairlawn, NJ 
07410 
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CABLE-TEST CHIPS As iow as $9.95 For 
Testing Cable Boxes in Full Service Mode, 
JERROLD; PIONEER; PIONEER CUBES; 
TOCOM 5503/5507: SCIENTIFIC. ATLANTA; 
ZENITH: REMOTES $10; NE ENGINEERING 
(800) 926-4030 


CABLE Test Chips. Puts cable box into full 
service mode! $29.95 to $59.95 
1-800-452-7090, (310)902-0841. 


CABLE TV CONVERTERS & DESCRAM- 
BLERS. Wholesales welcome! Call today for 
free catalog! PERFORMANCE ELECTRONICS 
INC. 1-800-815-1512, 233 North 48th, Suite | 
MBE, Lincoln, NE 68504-3512 


AFFORDABLE, EASILY IN- | 


| CABLE EQUIPMENT 


| CABLE TV CONVERTERS. Jerrold, Zeni 
| Pioneer, Oak, Scientific Atlanta, and many more 
| 12 years experience gives us the advantage 
| Visa/MC AMEX C.O.D. Advantage Electronics 
inc., 1-800-952-3916, 1125 Riverwood Dri 
Burnsville. MN 55337. 


CABLE T.V. CONVERTERS, DESCRAM 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pi 
neer, Oak. Replacements for most mode| 
Quality, Price and Service. Visa M/C. Deal 
| inquiries’ invited. EAGLE Electronics Inc. 
| 1-800-259-1187, Number One, 1301 Railheat 
Bivd., Naples, FL 33963. 
| 
| Cable TV Descramblers Converters Combos 
| We'll Beat The Competition. Call Univers: 
| Sales 1-800-647-2371 


CABLE T.V. EQUIPMENT, 
10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 
30 day money back guarantee 
Test Aids Available 
Visa/MC/COD 
NEW TRONICS 
800-256-2880 


CABLE TV CONVERTERS! JERROLD, OA! 

ZENITH, SCIENTIFIC ATLANTA, PIONEER. 

EXCELLENT PRICES! PERSONABLE SER} 

| VICE! 30 DAY MONEY BACK GUARANTEE] 

| INNOVATIVE ELECTRONICS INC. 
| 800-493-5474, ASK FOR JOHN OR BILL. 


| (CABLE T.V.) DE-scrambling Turn- on chips) 
| (Video), Easy to install in your converter! NEW 
| ho soldering injector kits; In stock now all maj 

| brands, money back guarantee, Call the Pro 


| CABLE TV DESCRAMBLERS — NOBODY 

| BEATS OUR PRICE! Quantity Discounts, 2% 
Hour Shipping - All Brands, Call: V.C.I 
1-800-677-0321. 


| PREVENT DESCRAMBLER DAMAGE- 
Snooper Stopper Data Blocker 534.95 VC 
(800) 925-9426. 


| Revolutionary Technology: Universal Bof 
| Works On Jerrold Or Pioneer Systems 
| 1-800-676-6342, 


‘SCIENTIFIC ATLANTA AND JERROLD 
| DESCRAMBLERS. LARGEST SELECTION 
| NEW EQUIPMENT, CALL EVERYONE ELSE 
THEN CALL US FOR THE BEST PRICE. NC 
CALIF. SALES. ACME CABLE PRODUCTS 
*(209)431-9111%* 
| 
SECRET CABLE DESCRAMBLERS! Build 
| your own Descrambler for LESS than S12. 
| in SEVEN EASY STEPS! RADIO SHACI 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, Box 
669, Seabrook, Texas 77586. For 
| 1-713-922-3512 Any Time! 


E 
| SUPER CABLE TV "TURN- ON CHIPS". Pro. 
vides Full Service Activation, FACTORY DI- 


| RECT! Excellent Instructions! Jerrold, 
| Tocom. Zenith. Pioneer. Scientific Atlanta 

CALL NOW?! MASTER COMPONENTS. 
[ 70. 1 


| TV. CABLE/SATELLITE (‘GRAY MARKET" 
| DESCRAMBLE EXPOSE, 160 pp., illustrated 

with vendor lists for chips, parts. Law, coum 
termeasures, much more! $23.75+$9 s/h 
| CheckiMO to Index, 3368 Governor Dr. St 
273-A, San Diego CA 92122. Credit cards onh 
| 800-546-6707. 


CABLE TV CONVERTERS 


Save $100's 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agres 


o comply with ahh Stsle and Federal 


laws regarding private ownership of cable TV equipment, 


CABLE EQUIPMENT 


Hamline 

Pioneer 

Scientific 

ak Atlanta. 

1-800-826-7623 
3854 Kennebec, Eagan, MN 55122 

30 DAY TRIAL 1 YR. WARRANTY 

VISA MC AMEX DISC COD 


Salud 1539 


Converters 
Universal 
Remotes! 


BEST PRICES! 


| Compatible with any VCR, TV, 
descrambler or converter. 


Quantity discounts available. 30-day 
money-back guarantee. Call for free 
color catalog on other CATV prod- 
ucts and low-price guarantee. 


Panasonic eSA & more 
*Parts & Accessories 
*Remotes eConverters 


800-644-6682 


NOVAPLEX e$ 
Less 


8818 Bradley Ave. 
Sun Valley, CA, 91352 


Cable TV 
DESCRAMBLERS! 


hese are the ones you've 
been Looking forl 


WE CARRY A COMPLETE LINE OF ALL MAJOR BRANDS 
(CLUDING TUAN-ON CHIPS. WE HAVE THE LOWEST PRICESII 


coo | „CATALOG 
AVAILABLE 
ING RVLASLE ON MOST ORDERS, 


ABLE HACKERS HANDBOOK | 
xi 


CABLE EQUIPMENT 


uc" 


CABLE TV 
DESCRAMBLERS | 
CONVERTERS | 
ACCESSORIES ! 
SAVE SSS DON'T RENT 


I 30 DAY MONEY BACK GUARANTEE I 
PANASONIC, OAK, JERROLD, 

|. ZENITA, SCIENTIFIC ATLANTA | 

I PLUS MORE!!! LOWEST PRICES!!! I 

AA Electronics I 


ICALL 1-(800)258-9512! 


CAMERAS & PHOTO SUPPLIES 


REVOLUTIONARY NEW CAMARA. Take Four 
‘Successive Action Pictures On One Film Frame. 
$12.95. No Coast Trading Co. PO Box 25451. 
Tempe, AZ 85285-5451 


CB RADIO 


POLICE-FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224PS, 
DENVER, CO 80219. 


CLASSIC CARS 


BATTERY 


pa 


CONTACT LENSES 


BUY YOUR CONTACT LENSES (ALL 
| BRANDS) AT WHOLESALE PRICES. 70% 
SAVINGS, EXAMPLE-DISPOSABLES @ 
| $17.00. INFORMATION 800-521-3511 


YOURSELF 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 


| $5.00 PROTECTOR, Box 520294-A, Salt Lake 


City, UT 84152 801-487-3823 


DO-IT-YOURSELF 


| BICYCLE ELECTRIC Drive kit, 15 MPH one 
hour, 3¢ recharge, information pack includes 
| plans, drawings, color photographs, $9.95 Mer- 
| lintech PO Box 44213, Boise, ID 83711-0213. 


I HI-TECH SURVIVAL! 


[Manuals and software 
Phones, Energy, Sì 


Computers, Electronics, 


jects, Tec lere 

are. By John Willams, former Senior Engineer 
(Lockheed), Professor of Computer Science (NMSU).. 
Às seen on CBS *60 Minutes,” Forbes, etc. Since 1971. 


; Cellular & Cordless Phreaki 


CONSUMERTRONICS 
2011 O. Dri 
Alamogordo, NM 88310 
|Volce: (505)434-0234, 434-1778 (8AM-8PM) 
X: (505)434-0234 (or orders ony. 24-hr, 7 day 
Q machine, press" hen“ any ti 


$$$ FOR YOUR D.I.Y. IDEAS/PLANS. Pub- 
lisher seeks ingenious, unique, off-the-wall but 
practical home project ideas/plans/hints. For 
INFO, Send SASE to: LAMELLA PRESS, 1916 
PIKE PLACE #12, STN 855, SEATTLE, WA 
98101 


Disconnects all electrical circuits with a simple tum. 
of the knob. Attaches to batte 


in minutes. Heavy 


duty. Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents electrical fires, 
provides emergency cut-o. 


BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-: 


COMPUTERS 


AWESOME GAMES, and applications for IBMs/ 
compatibles. "Try before you buy." FREE CATA- 
LOG (800) 821-7625 


COMPUTER BUYING GUIDE- Save hundreds 
III -Send $7.50 to PCS Systems, 137 
C.l., NY 11722. 


COMPUTER TOO OLD? Save Money, Upgrade 
your XT/ AT! $149- 386/40, $249- 486/33 
Complete Kit. Easy Instructions. CompuBoost. 
1-800-362-5053. 


FIRST LOOK: Evaluate COMMERCIAL IBM/ 
Compatible SOFTWARE Send SASE for FREE 
catalog. P.O. Box 37 Huntington, UT 84528 


FREE CATALOG- ON- DISK. IBM Compatible 
ShareWare. ASP Approved Vendor. BUSTER 
SOFTWARE, 1-800-598-7238. 


THE ANARCHIST'S BBS: A Resource for 
controversial and unusual information. Call 


| 214-289-8328 


REPAIR FOAM ROT 
FOR YOURSELF! 


SAT wi 


ROSE 901° $67 95) 
Oo à yoursel wan SAT! 


12798 


001473692 ME/NISA 
STEP avvio TECHNOLOGIES PERL 2a W 
[Fo te 088 Fat Neck, NC 28791 M E mae win 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


transmitter all in onel 
ple 5 minute assembly! 
No circuit board soldering! 
*MONEYBACK GUARANTEE! 
-75 microtranemitter 


ECO | asprono muis, ny 
INDUSTRIES* 10507 ` 
CALL 914-232-3878 24HRS 


Surveillance/ Counterveillance Bugging/ Phone 
Tapping Detector Telephone/ fax Encryption, 
Vehicle Tracking, Covert Video, Transmitters Kit, 
And More...A.B. Electronics (718) 253-3637 


U-BUILD POOL TABLES six proven plan kits 
details SASE UNIQUE POOL TABLES, 1438 N. 


POORMAN'S INFINITY TRANSMITTER! 


Monitor room conversations! $2.00 part converts | 


any telephone! Plans $1.00, Free Catalog, 
| Electromart, Box 4, Carthage, TX 75633-0004. 


PURE WATER- How To Build Your Own Water 
Purification Systems. Send $5.95 To Geo-Tek 
P.O. Box 87 Torrington, CT 06790 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam Replacement kits for Less. Visa/ MC/ 


Discover. SIMPLY SPEAKERS: 
1-800-767-4041. 
SURVEILLANCE- 


| COUNTERSURVEILLANCE- WE HAVE 
EVERYTHING! Catalog $5.00 PEP. Box 
930024-S, Norcross, GA 30093 


Ben Maddox Way, #356, Visalia, CA 93292 


SPY SUPPLY 


Find out why the 
CIA — FBI - DEA — 
SECRET SERVICE 

Have ordered from our 
catalog! 


SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 


(617) 327-7272 


WORLD'S SMALLEST 
FM TRANSMITTER 


transmitter you can buy! Power- 
ful 4 stage design provides 


1-800-336-7389 (miim } 
XANDI ELECTRONICS - SINCE 1981 - 
201 E Southern Ave, Sulte 111, Tempe, AZ 85282 


UNIQUE SPECIAL REPORTS!! HOME 
BUILDING, SOLAR DISCOUNTS, SURPLUS, 
PC'S, COINS! SASE: FOLEY OR34, 1290 
FRONT STREET, SUITE 4129, BINGHAMTON, 
NY 13901. 


TELEPHONE LISTENING DEVICE 


eco teeprone conersatons in your ofice or 

om Connects between any caselle ope 

gay, te" and your ileptone ine lant avo 

| mancat when prone s answeret Recorcs tois 

, Soes ol Conversation. Siops recaider whan 
phone à Pong up 


Super Powerlul FM TRANSMITTER 
Many tees rov power nan other rante 

Tansmts up to mie o any fM rago “Easy 10 
Assemibe Ka - up MN banery (not ici} 

For casog of Tansmaters, Voce Scampers ard 
omerspecaty tens, encosa $2 00 o USI Corp 


E 


32907 COD's OK. 
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DI YOURSELF 


WATERPROOF your Basement like the pros. 
Install a sump. Plans $10.00. MGM Engineering, 
352 Greenbriar, Ballwin, MO 63011 


SURVEILLANCE 


Bug/Phone Tap Detectors 
*Transmitter Kits*Caller ID 


*Covert Video» Vehicle Tracking 
Telephone Re 


‘ording Systems 
*Shotgun Mics*Locksmithing 
*AND MUCH MORE! 

FOR CATALOG SEND $5.00 TO... 


2480 NIAGARA FALLS BLVD 
TONAWANDA, NY 14150 (716) 691-3476 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourselt REFILL IT [CANON. COPIERS, 


it's easy 
Complete un nce 


SAVE OVER 75%, 
"m 


LASER PRINTERS. 


MORACK k 
SORPORATED Order or information| "^ 


(70H) $8-0580 | EROE: soos 
Ax (08) 5904200 | $29.95 


ELECTRONIC PRODUCTS AND DEVICES 
Telephone Line Grabber 
isten in to your premises remot 
phone Also includes 
| Easy to assemble 
TELGRABIK Kit (ricus enciosur 


TV/Radio Joker Kit 


$2850(7 Y ra 
Listener System -N 
beam fit avai). LUST2O Pans 2000 
3 Miles FM Voice Transmitter 


pa via 


3 Mile Automatic Phone FM Transmitter Kit rans: 
sides of phone conversation. VWPM?K. 


Phone Taping System 


590.50 


n e ih | 
INFORMATION UNLIMITED 

POBOXTIS DEPTPSI93 AMMERS 
BE orders 800-2705. 


EDUCATION & INSTRUCTION 


BECOME A PARALEGAL. HOME STUDY. 
|, ATLANTA, GEORGIA. FREE CATA- 
LOGUE. at :7070 DEPT.LLH109. 


LEARN PRIVATE INVESTIGATION. FREE in- 
formation. Valley Press, 515 North Third, Paden 
City, WV 26159. 


1 in Electronic. (x } 


Engineering 


^i dere m 150,000 onn ee fl 
j-wide graduates. Founded in 1934, Send 

for Fre Home: Stuy Course Catalog. Gean 

Institute of Electron AZPO6,1776 East 

Tin St, Cleveland. OH 441143679 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)688-3542, 
LASALLE UNIVERSITY, Dept. #618, 
Mandeville, LA 70470-4000. 


| | | Call 800-223-4542 


EDUCATION & INSTRUCTION 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, PO. 
Box 871449, Department PS, Dallas, TX 7528; 


SOLVE TRIANGLES in seconds. CHILD can 
leam in 30 minutes. $6.00 Lamothe, 5908 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O: Box(PS) 2133, Beverly Hills, CA 
90213-2133 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826PS, BENEICA, CA 94510. 
800 835-8535. 


UNIVERSITY DEGREES Without Classes! Ac- 
credited Bachelor's, Master's, Doctorates. Free 


Tulsa, OK 74147 


Team VCR repair! 


Home study. Learn 


T 


ira without cost 
ment. Pree career ite 


|| The School of VCR Repair 
5065 Roswell Road, Dept VVH109 
Atlanta, Georgia 30328 
= - iu — — — —— — 


WANT A FREE COLLEGE EDUCATION? for 
SCHOLARSHIP KIT, send $5.00 money order 
to: Capitol Enterprises, Scholarship Dept-3, 
P.O. Box 31247, Washington, D.C. 20020 


ELECTRIC VEHICLI 


CONVERT CARS TO ELECTRICITY. Compo- 
nents catalog -- $5.00; "Convert It" how-to 
-manual -- $30.00 book, $40.00 video. All 
67.50. Electro Automotive, POB 


Electric Vehicle sources, services, contacts, 
know-how. * Newsletter, meetings, lectures, 
hands-on. Electric Auto Assoc. 1-800-537-2882 


Revealing Facts! Thorson-PS7, Box 470886, | 


ELECTRICAL SUPPLIES & EQUIPMENT 


METAL DETECTORS. Find Gold, Relics, Coins, 
Jewelry, And More. 5 Year Warranty. Super Low 
Prices. Free Information. Call 1-800-804-6407. 


Infiniter™ 


~ Laser Pointer 


E ag the attention of your audience. 


$68 Black or Silver 


$88 cold 


2 “AAA” Batteries included 
1 year warranty 


FDA APPROVAL. \\ 
PATENTED 


See Us At 
COMDEX 
& CES 


For: 
«Conferences 
“Presentations 
*Marketing Sales 
“Lawyers “Doctors 
*Real Estate Brokers 
"Lectures *Teachers 
"Executives "Engineers 
"Scientists "Inspections 


Please Call 800-520-8435 
Quarton vsa, cr». co. 


7042 Alamo Downs Parkway, Suite 250. 
San Antonio, Texas 78238-4518 
Tel: (210) $20-8430 Fax: (210) 520-8433 


HELP WANTED 


$1,500 WEEKLY mailing our circulars!... GUAR- 
ANTEED!.. Begin NOW!.. FREE packet! 
Box 4000, Cordova, TN 38018-4000. 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805 962-8000 
Ext.Y-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext 6050. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1)805 962-8000 
Ext.B-20025. 


Stuff envelopes. You get paid $1.00 each! You're 
guaranteed a job! Send $25.00 for application. 
No further charges. Quazar, Box 191 Freeland, 
PA 18224 


ENERGY SAVING 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll Free 1-800-333-3294 
(Message). 


VOLKSWAGEN CONVERSIONS! FREE IN- 
FORMATION. PUBLICATIONS 
INSTRUCTIONS, VIDEOS, COMPONENTS. 
KAYLORKIT, POB 1550PS, BOULDER 
CREEK, CA 95006-1550 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT.8068. 


EXTRA INCOME! ASSEBLE EASY PRO- 
DUCTS IN YOUR SPARE TIME! 
1-800-377-6000 ext.6055. 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelor's, Master's, 
Doctorate, fully approved by California State 
Superintendent of Public Instruction. Prestigious 
faculty counsels for independent study and life 
experience credits. Free information: Richard 
Crews, M.D.(Harvard), President, Columbia Pa- 
cific University, Dept. 25, 1415 Third St., San 
Rafael, CA 94901: 800/552-5522 or 
415/459-1650. 


INTERNATIONAL Employment. Free details! 70 
Chartres, Unit P, Montreal, Quebec, Canada, 
HA 1J7. Fax: 514-421-6831 


JOBS! Your Area & Interest. Free Details! Send 
S.A.S.E PO Box 29292 Balto., MD 21205 


RESUMES CUSTOM PREPARED "RentA- 
Secretary” $29.95 1ST Aide Secretarial, Epping, 


NH 03042-0371 


REDUCE ELECTRIC BILLS Guaranteed. De- 
tailed Handbook. $5.00 to: WiseGuy Box 133 
Jenison, MI 49429 


SAVE UP TO 50% ON YOUR UTILITY BILLS. 
Detailed information shows you how. Send 
$4.95 and 4x9 SASE to: Energy Savers, Box 
637, Lakevilla, Illinois, 60046. 


ENVIRONMENT 


COMPOSTING YARD WASTE AT HOME. 
Booklet gives useful ideas. Send $3.00 Midwest 
Compost, 6090 St. Rt. 101, Clyde, Ohio 43410 


FINANCIAL 


DEBT CONSOLIDATION. Reduce Interest. Cut 
payments 30-50%. Stop collections. Avoid Ban- 
krupcy. Licensed/Bonded. (Non-profit) MCCS 
(800) 590-7474 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources box 5529-Y, Diamond Bar, CA 91765 


NO MORE CAR PAYMENTS, drive car of 
Choice, one year free proven techniques send 
$15 Special Additions PO. Box 671673, Mar- 
jetta, GA 30063 


FINANCIAL 


OVERDUE BILLS? Bad credits no proble 
Licensed/Bonded. Applications to $50,000. ? 
loan company. TCAC. Dept PS, PO. E 
26397, Birmingham, AL 35226 or call (& 
869-0607 


Quick CASH. No Collateral, No CREDIT che 
No Front Fees 714-665-5022 Guaranteed. 


SECONI 


CREDIT CHANCE! Legaliy cre 
dit files, Secrets revealed S10, G.0.A 
PO Box 325, Dedham, MA 02027. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPER 
MAGAZINES! SAMPLER: 3/$2.98 FREE BR 
CHURE. MULTINEWSPAPERS, Box 866- 
Dana Point, CA 92629 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 


31 YEARS COMBINED ENGINEERING 
ID PATENT EXPERIENCE 


US.& INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write 1o 
free 148 page brochure, confidential a 
vice and forms for confidential disclosure 
and record of invention. 
Overseas production, prototype 
and research readily available. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
copyrights and trademarks 
Less than 1 hr. flight time to 
US Patent Office E 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


LE } 800-367-774 


free 
US & Canada 


OUTSIDE USA 516-367-7777 
FAX 516-692-278; 


AVOID INVENTION SCAMS- Free investigat 
reports exposing invention marketing comp: 
les. Patent Research 1-800-428-5779. * 


DON'T BE FOOLED! CALL OUR INVENTO! 
CLUB 24 HOURS FOR INFORMATIC 
1-800-466-1793 


FREE help for inventors! No charge for prot 
tion forms and information kit. Affliated 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & 4 
sociales offers customized Development, P 
enting, and Licensing. Proven Resul 
1-800-677-6382 


GET ROYALTIES/ LICENSE/ CASH Fi 
YOUR IDEAS/ INVENTIONS!! Delails $2: 
mon, Ref52, 347A Spring Garden, D.D.O. 
Quebec, H9B1S9 Canada 


HAVE AN IDEA? INVENTORS for FREE, 
FORMATION PACKAGE/FREE REVIEW, ^ 
FREEDOM MARKETING, INC (800) 932-429 


INVENTORSI Can you patent and profit fr 
your idea? Call AMERICAN INVENTO 
CORP. for free information. Serving Invent 
since 1975. 1-800-338-5656. 


INVENTORS' DIGEST. America's ONLY 
ventor's Magazine. $22/year. Satisfaction gu 
anteed. 1-800-838-8808. ` 


Inventors: If you have an invention for sale 
license, write for free booklet explaining how 
can help you. Kessler Sales Corporati 
Fremont, Ohio 43420. 


INVENTORS ~- NEVER SEND IDEAS ` 
STRANGERS! AVOID SCAMS - SAVE THC 
SANDS! REVOLUTIONARY IDI 
PROTECTION/MARKETING METHOD! NC 
PROFIT ORGANIZATION. FRE 
INFORMATION-24 HOURS: 1-800-846-322 


PATENT IT YOURSELF. See 
pers Showcase in this issue. 


our ad in Sh 
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FOR INVENTORS 


IVENT SOMETHING? ESI Inc. links uncon- 
individuals with decision-makers. Free 
hure supplied. (800) 547-7885 


\ARKETABILITY OPINION - before patenting. 
ormer Director Marketing Nation's Largest Pat- 
at Law Firm. Confidential Review. FREE INFO 
AHR 202-686-4772 


The Logical Process ® 
Inventors 
Your first step is important!! 
Comprehensive patenting 
and marketing service. 


Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352 


pz 
JONEY WITH YOUR IDEAS! LEARN THE 
CRETS ABOUT PATENTS! SEND FOR 
EE FACTS! INVENT, 955 MASS. AVE., BOX 
2, CAMBRIDGE, MA. 02139. 


ATENT AND DEVELOP Your Invention. Regis- 
red Patent Agent and Licensed Professional 
ngineer. Send for FREE PATENT INFORMA- 
oN Every Inventor Should Have. Richard L. 
ler, 12 Parkside Drive, Suite-N, Dix Hills, NY 
1746-4879. (516) 499-4343. È 


ATENT IT ECONOMICALLY! Free details. 
censed since 1958. Rainer Associates. 2008 
ondulac, Richmond, VA 23229 


ATENTS DEVELOPED. MARKETED BY 
ROFESSIONAL PATENT ENGINEER, U.S. 
TENT'S OFFICE FORMER EXAMINER & 
'ANUFACTURERS REPRESENTATIVE. Free 
Vention Protection Certificates. PATMART, 
uite 702 PS, 233 Broadway, New York, NY 
279. 


EGISTERED PATENT AGENT David 
hompson. Free patenticost information 24 
urs: 1-800-410-3943, 


EGISTERED PATENT ATTORNEY, FORMER 
ATENT EXAMINER. FREE PATENT/ 
IADEMARK INFORMATION. MARK 
NDER 1539 Franklin Avenue Mineola, NY 
501. 1-800-689-6777 


EGISTERED PATENT ATTORNEY. D.A. Ket- 
pstrings. Free patenttrademark information. 
(800-966-7577. 


tm YOUR IDEA! Discover our exclusive 
m SYSTEM for New Product Develop- 
i. For free information, call Harshaw Re- 
parch 800-451-1326. 


E. 
E, 


ideo Production: Invent, Patent, and Sell your 
leas by Canadian inventor Pierre Louis Parent 
rite to 2573 Lalonde Ste Foy Canada 
1W-1M8 


FOR THE HOME 


hole House Surge Suppessor- Reynalds Ra- 
ant Barrier Insulation- SASE HEI, Box 50072, 
noxville, TN 37950 


GARDENING 


ILANT LIKE THE PROS its fun its easy send 
95 for booklet or $24.95 for video. Plants Box 
20421 Birmingham, AL 35212 


GOVERNMENT SUPLUS 


RUG RAID SEIZURES: Dirt Cheap! Cars, 
louses, boats, computers, Seizures, Box 
488-YD, Ontario, CA 91761. 


OVERNMENT SEIZED Cars, Trucks, Boats, 
pmputers, Televisions. Surplus Bargains Ga- 
re! Your Area. 1-800-601-2212 Ex.SP6050. 


Surplus grenade launcher sights: interest- 
jg relic! $5.50. Memorabilia, PO Box 481146 
lenver, CO 80248 


HEARING All 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free informa- 
tion. (800) 323-1212. Lloyds- PSC. 


FREE 
CATALOG! 


New Hearing Aids 


Ob 


* All Models 
* Huge Savings 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes 


r Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HOBBIES & COLLECTIONS 


BASEBALL Ticket Reproduction 1923 Game 1 
World Series (Yankee Stadium) Rare Gift 
$12.95. Friedel. 175 W. Cypress Lane. Wes- 
tbury, NY 11590 


HOME AUTOMATION 


HOME AUTOMATION/SECURITY PRODUCTS 
FREE catalog. Dealer inquiries welcome. (800) 
I L. Technologies, Inc. 


HOME PROTECTION 


DETER BURGLARS with authentic ELEC- 
TRONIC SECURITY WINDOW DECALS for 
home/auto, 4/$4.95 postpaid. Proteks, Box 
30277, Phoenix, AZ 85046 


LIGHTNING! YOU CAN PREVENT it! Amazing, 
new prevention system repels lightning from 
home or any other structure. Patented, UL 
Listed, Guaranteed. Plans, Instructions, Materi- 
als List, $15.00 PPD. Check, Visa, MC. No COD. 
Webtek, 204B Cross Keys Rd. Berlin, NJ 
08009. 609-768-7770 


HOME SECURITY 


What to know before purchasing a Security 


System. Send $14.95 to: Cusmano, P.O. Box 
12225, Sarsota FL 34278. 


INVENTIONS 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 
1-800-288-IDEA. 


INVENTIONS WANTED 


INVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
new Product Ideas. Prototype or schematics 
preferred; but not required. Call today 
1-800-835-2246 Ext.67. 


JEWELRY 


REPLICA SWISS WATCHES 18KT Goldplated! 
Lowest Prices! 2Y Warranty! Waterproof! 
PH(404)682-0609; FX(404)682-1710. 


Many unusual & innovative designs. 
[| Can or write for your catalog todayi 8 g 
| Into The Wind e (800) s«xoss [| 
'408-P Pear! St., Boulder, CO 80302 


=- 


ANS BY MAIL 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


BORROW $500 - $40,000! "Overnight" on Sig- 
nature. Keep indefinitely! Action, Box 5499-Y, 
Diamond Bar, CA 91765 


DIRECT LENDER FINANCING! All Credit in- 
vited to apply! Call 24 hrs. 1-800-873-1279 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


IAILING LISTS 


Mixed States. Guaranteed Deliverable. 100/$2. 
Premolists, 625, Ladson, SC 29456 


MONEYMAKING OPPORTUNITI 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE. 
1-800-467-5566 EXT. 6517 


EXTRA MONEY FROM HOBBIES. 
THOUSANDS POSSIBLE. Details $4.95: Bay- 
state PO Box 191 Hopkinton, MA 01748 


MAKE HANDMADE SOAP and extra dollars. 
$49.00 plus 5.95 S&H. "Soap Making Kits" POB 
263, Point Lookout, MO 65726-0263. 


NEW PRODUCT: 


Unique Catalog. 180+ Electronic Products. Top 
Migr's. Send $5.00 Cash/Check. Plains Cor- 


OF INTERI TO ALL 


Digital Sports Watch $14.95. Visa/ MC 
407-282-7875. Carson Electronics, Department. 
PS3, 5955 T.G. Lee Boulevard, Suite 150, 
Orlando, FL 32822 


JOGGERS FIRST AID KIT, $29.00 info $3.00. R. 
Young P.O. Box 24: mont, AL 35179 


YES YOU CAN DIM FLUORESCENT LIGHT. | 
will tell you how. Send $2.00. Maintecs PS P.O. 
Box 23356 Tampa, FL 33623-3356 


PLANS & KITS 


CD Wall Clock. Simply, Inexpensively Built. $7. 
Clocks, Box 5064, Lubbock, TX 79408 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video - Natural Spaces 
1-800-733-7107. 


ELECTRONIC MOLE DETECTOR. 100% EF- 
FECTIVE. SIMPLE CONSTRUCTION PLANS 
$5. LEWIS, 236 CHERRY COURT, SOUTH 
HAVEN, MI 49090 


PLANS, BLUEPRINTS 


BUILD SAFE, EFFECTIVE, LOW COST IN- 
SECT TRAPS complete instructions $6.00, 
DTS, 16715-12 Yonge ST. #313 Newmarket, 
Ont. L3X1X4 


PLANS, DOG HOUSES, CAT CONDOS $5. 
Descriptions $1, S.A.S.E. (Refundable), 
Cleverplans P.O.Box 3233, Cuyahoga Falls, OH 
44221 


ROBOTIC ELECTRIC LAWNMOWER Simpli- 
fied Construction, Plans $9.95 MOBOT, PO Box 
332, Danville, IN 46122. 


PLANS, BLUEPRINTS 


SPUD GUN, Launches Potatoes 200 yrds. Plus 
Thunder Cannon. Great for Parties. Camping, 
Holidays. Cheap To Build And Operate. Send 
$8.00 Arizona Bolistics 1144 E. Indianschool Rd. 
Phoenix, AZ 85014 


UNDERGROUND WATER FINDING DEVICE, 
INEXPENSIVELY MADE. "PLANS" $5.95 M/O, 
JEFFREY WOODCOCK, Rt.6, Box 7583, 
CRAWFORDVILLI 32; 


PLASTICS 


RUBBER, plastic compounds, 


techniques, 
sources. Free information: Caster, Box 
16586V7, Memphis, TN 38186-0586. 


DIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725 


EAL ESTATE 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethal Ave., Sherman Oaks, CA 


MONTANA 


and Wildlife, 20 QUALITY acre: 
7 


Rocky Mount mberlands 
1315 East Main - Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 » (406) 586-8088 


Call Toll Free: 1-800-682-8088 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887 (4JG6) 


GOVERNMENT HOMES from $1 (U repair) 
Delinquent tax property. Repossessions. Your 
area (1)805 962-8000 Ext.GH-20025 for current 
repo list. 


GOVERNMENT LAND 
US CITIZENS ONLY 
20 acre claim program stil avaliable, get yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complote, stop-by- 
shop package including maps. telephone helpline, fi 
ing forms, ec. send $20; or for more information send 
$3. PUBLIC LANDS TITLE, PO Box 2045-HM Port 
Angeles, WA 98362-0336 (is is not Homesteading, 
its much easier and only costs $1. per acre) 


RECIPES 


CAJUN BARBEQUE MEXICAN SPECIALTIES. 
$5.00 SASE: ANDY, 3805 P.C.H., SUITE #128, 
TORRANCE, CA 90505 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL MAILPOST, 
2421PS Pratt, Chicago, IL 60645, 
312-764-0100, 800-890-3199 


ROOFING 


STOPPING ROOF PROBLEMS 
‘on flat, sloped and geo-dome roofs since 1978, 
Liquid applied Fiberglass Reinforced Acrylic 
Roofing System. It Waterproofs. Apply on metal, 
waferboard, asphalt, styrofoam, plywood & other 
‘new roof sheathing materials, For commercial, 
industrial & residential roofs. Stops leaks & roof 
|rumble in mobile homes. Weatherproofs solar 
panels, sky lights, fiberglass roof panels. Stops 
rust on metal and structural steel, bridges, etc. 


Wende sess 
KA 


available in various 

for Dealers 

POLAR SEAL Inquiries are 

| Worm ‘welcome, 

Call POLAR SEAL 

1-800-343-7663 
MON-FRI 8AM - SPM 
FAX 1-219-356-1859 


NU? 


& 
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Sampunc A CENTURY OF POPULAR SCIENCE“ 


50 Years Aco 


AURUNERS 
Tage Orr 


commercial airliner, 

with four engines 
and the same wings as 
the B-24 Liberator, will 


100 Years Aco 


BLUESTONE seat 48 or sleep 24 in 
SiImEWALKS comfort. The plane will 
gested a floating city. The have a cruising speed of « 
Ithough New York- 25 Years Aco pyramidal structure could 240 mph and a range of 
ers can complain be assembled in drydock of 
about their streets, Froanne Crry prefabricated parts and 
they have the finest. then towed into a harbor 
sidewalks of any city in hat will we do when and docked next to a city. 
the universe. Huge the land is used up? The floating community 
slabs of Hudson River Visionary architect-inven- ^ could provide housing for 
bluestone form smooth, tor Buckminster Fuller sug- 6,500 people.—July 1969 
dry platforms for pedes- 


trians. This stone, often | 
grey, red, or green in | 


75 Years Aco 


color, exists in inex- 2,500 miles.—July 1944 
haustible supply and is | | Four-engine propellor 
quarried from a belt Twat Power | planes were used com- 
ranging across north- | mercially after World 
ern New York State and tidal power plant, installed in a place where the tidal rise War II, but were quickly 
down to Pennsylva- is abnormal, could harness energy to power a generator. replaced by jets in the 
nia."—July 1894 At high tide, sea water flows into an upper reservoir. As the early 1950s. 

Bluestone sidewalks tide goes out, the water flows 


can still be seen in New 
York City, primarily in 
Greenwich Village, So- 
Ho, and Tribeca, but 
most are now concrete. 


75 Years Aco 
Are WOODEN WHEELS 
OBSOLETE? 


hough they work well on 
carriages, wooden 
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down through a turbine to an- 
other reservoir where it re- 
mains until the tide lowers 
enough for it to flow back out 
into the ocean. The turbine 
powers a generator that pro- 
vides electricity to a factory 
built over the plant.—July 1919 
There are tidal power sta- 
tions operating today in Nor- 
mandy, France, on the Rance 
River, and in Russia, near 
Murmansk. Turnagain Bay in 
Alaska and the Bay of Fundy 
in Canada are two North 
American locations where 
tidal power could be harnessed. 


wheels simply cannot 
stand up to the strain of 
automobile usage. Wire- 
spoked wheels have proven 
to be much more durable 
and resistant to damage 
from sideslips, collisions, 
and hard usage. Now there 


is the solid-steel disk 
wheel. Easy cleaning, easy 
changing, great strength, 
lightness, and low cost 
make this a much better 
choice than either wooden 
or wire-spoked wheels." 
—July 1919 


25 Years Ago 


Tue First Men On ` 
Tur Moon 


n July 20, 1969, Neil 

Armstrong and Buzz 
Aldrin are expected to land 
the Apollo 11 Lunar Module 
on the moon. If this mission 
is successful, we will have 
realized the national goal set 
by John F. Kennedy in 1961, 


r 


| to put a man on the moon in 


this decade. Americans will 
share the excitement, watch- 
ing on their TV screens as + 
Neil Armstrong takes the 
first step onto the surface of 
the moon."—July 1969 

The images on the TV 
screen were black and white, 
but they clearly showed Neil 
Armstrong taking his “giant . 
leap for mankind." 


Leo Warfield/600,383 Miles 


“Make SureYou 
Really Like The Color 


Takeit ni Leo Warfield. After over half Trucks come in nine great colors you'll still 
a million miles, hes learned the meaningof like 100000 miles down the road. Or 
Toyota's legendary reputation for reliability. 200,000. Or 300000. If you have a 100000- 

Of course, you don't have to cover nearly mile story to tell, call 1-800-THE-TRUCK. 
as much ground to appreciate the value of Over 60000 Toyota owners already have. 
atruck you can really counton. And,Toyota Toyota Trucks. You just gotta love ’em. 


® TOYOTA Trucks 


“I love what you do for me” 


» 


Call 1-800-GO-TOYOTA if you'd like a Truck brochure and the location of your nearest dealer. Your mileage may vary. Buckle Up! Do it for those who love you. © 1993 Toyota Motor Sales, U.S.A., Inc. 


no doubt about it. 


Kings, 17 mg. “tar”, 1.1 mg. nicotine 
av. per cigarette by FTC method. e1994 sawr co. 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


